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(54) RUNNING CONTROLLER FOR VEHICLE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the running property of a vehicle 
more than the running property of a vehicle using a conventional running 
controller by controlling a steering angle of each wheel and controlling a 
generation force of each wheel. 

SOLUTION: A target front and rear force Fxt. a target lateral force Fyt and 
a target yaw moment Mt of the vehicle are computed (SI 00, 150). a first 
target generation force FxytOi of each wheel achieving the target front and 
rear force Fxt and the target lateral force Fyt is computed without giving 
yaw moment to the vehicle (S200. 250). a second target generation force A 
Fxyti of each wheel for achieving the target yaw moment Mt only of the 
vehicle is computed (S300). and the target generation force Fxyti of each 
wheel as the sum of FxytOi and AFxyti is computed (S350). A target 
steering angle 8ti, a target wheel front and rear force Fwxti. and a target 
slip rate Sti of each wheel achieving the target generation force Fxyti are 
computed (S600), and a target braking pressure Pti of each wheel and a 
target drive torque Tet of an engine are computed (S700) to control so that 
a steering angle of each wheel becomes the target steering angle Sti an 
output torque of the engine 10 becomes the target drive torque Tet. and a 
braking pressure of each wheel becomes the target braking pressure Pti 
(S800). 
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* NOTICES ♦ 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 



I. This document has been translated by computer. So the translation may not reflect the original precisely. 
2 *♦♦* shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[C!aim(s)] 

[Claim 1] The rudder angle and braking/driving force of each wheel are used as the transit control unit of the vehicle equipped with the 
controllable rudder angle control means and the braking/driving force control means according to the individual, respectively. A 
means to detect the amount of steering control operation by the operator, and a means to detect the amount of driving force control 
operation by the operator, A means to detect the amount of damping force control operation by the operator, and the amount of 
stccrmg control operation by the operator, A vehicle target quantity of state operation means to calculate the target order force of a 
vehicle, the target lateral force of a vehicle, and the target yaw moment of a vehicle based on the amount of driving force control 
operation, and the amount of damping force control operation, Said target order force, said target lateral force, and a wheel target 
generatmg force operation means to calculate the target generating force of each wheel based on said target yaw moment, A wheel 
target controlled-variable operation means to calculate the target rudder angle and target braking/driving torque of each wheel based 
on the target generating force of each of said wheel. The transit control unit of the vehicle characterized by having the control means 
which controls said rudder angle control means and said braking/driving force control means so that the rudder angle and 
braking/driving torque of each wheel turn into said target rudder angle and said target braking/driving torque, respectively. 
[Claim 2] While the direction of resultant force of the target generating force of each of said wheel meets towards resultant force with 
the target order force of said vehicle, and the target lateral force of said vehicle, said wheel target generating force operation means 
The transit control unit of the vehicle according to claim 1 characterized by determining the magnitude and the direction of the target 
generating force of said each wheel that the target order force of said vehicle, the target lateral force of said vehicle, and the target yaw 
moment of said vehicle are attained by resultant force of the target generating force of each of said wheel. 
[Claim 3] The first target generating force operation means which calculates the first target generating force of each wheel for 
attaining the target order force of said vehicle, and the target lateral force of said vehicle, without said wheel target generating force 
operation means giving said target yaw moment to a vehicle. It has the second target generating force operation means which 
calculates the second target generating force of each wheel for attaining only said target yaw moment. The transit control unit of the 
vehicle according to claim 2 characterized by calculating the target generating force of each of said wheel as the sum of said first 
target generating force and said second target generating force. 

[Claim 4] Said vehicle has a right-and-left front wheel and a right-and-left rear wheel, and said wheel target generating force operation 
means has a means to search for the touch-down load of each wheel. Said first target generating force operation means calculates the 
first target generating force of each of said wheel by distributing resultant force with the target order force of said vehicle, and the 
target lateral force of said vehicle to each wheel in proportion to the touch-down load of each wheel. Said second target generating 
force operation means in order to attain only said target yaw moment based on the direction of resultant force with said target yaw 
moment and the target order force of said vehicle, and the target lateral force of said vehicle A means to calculate the yaw moment 
generating force of a rear wheel of making fixed relation to the yaw moment generating force of said front wheel as the sum total of 
the force which a right-and-left rear wheel should generate while calculating the yaw moment generating force of a front wheel as the 
sum total of the force which a right-and-left front wheel should generate. While distributing the yaw moment generating force of said 
front wheel to a right-and-left front wheel in proportion to the touch-down load of a right-and-left front wheel The transit control unit 
of the vehicle according to claim 3 characterized by having a means to calculate the second target generating force of each of said 
wheel by distributing the yaw moment generating force of said rear wheel to a right-and-left rear wheel in proportion to the touch- 
down load of a right-and-left rear wheel. 

[Claim 5] Said wheel target generating force operation means has a means to search for the touch-down load of each wheel. Said first 
target generating force operation means calculates the first target generating force of each of said wheel by distributing resultant force 
with the target order force of said vehicle, and the target lateral force of said vehicle to each wheel in proportion to the touch-down 
load of each wheel. A wheel specification means to specify the wheel made suitable for generating [ means / said / second / target 
generating force operation ] said second target generating force efficiently based on the target order force of said vehicle, and the 
target lateral force of said vehicle. It has a means to calculate said second target generating force as force of a direction perpendicular 
to said first target generating force about said specified wheel. A means by which said wheel target generating force operation means 
sets the target generating force of said specified wheel as resultant force with said first target generating force and said second target 
generating force, A means to set the target generating force of wheels other than said specified wheel as said first target generating 
force of corresponding, So that resultant force with said target generating force of said specified wheel and said target generating force 
of wheels other than said specified wheel may attain the target order force of said vehicle, and the target lateral force of said vehicle 
The transit control unit of the vehicle according to claim 3 characterized by having a means to amend the magnitude of said target 
generating force of said specified wheel, and said target generating force of wheels other than said specified wheel. 
[Claim 6] Said wheel specification means is the transit control unit of the vehicle according to claim 6 with which the arm length of 
the yaw moment of the circumference of the center of gravity of the vehicle by said second target generating force is characterized by 
specifymg the wheel of the larger one among wheels on either side as a wheel made suitable for generating said second target 
generating force efficiently. 

[Claim 7] A means to calculate the target travelling direction angle of the grounding point of each wheel [ as opposed to the cross 
direction of a vehicle in said wheel target controlled-variable operation means ], A means to calculate the target touch-down load of 
each wheel, and a means to calculate the target wheel order force and target wheel lateral force in the wheel coordinate of each wheel 
based on said target generating force and the last target rudder angle, A means to calculate the target slip angle of each wheel as the 
sum of the target travelling direction angle of the grounding point of each of said wheel, and the last target rudder angle A means to 
calculate the lateral-force generating forecast and target slip ratio of each wheel based on the target wheel order force of each of said 
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whec , the target shp angle of each of said wheel, and the target touch-down load of each of said wheel. The transit control unit of the 
vehicle according to claim 1 characterized by having a means to calculate the target rudder angle and target running torque of each 
wheel based on the target wheel order force of each of said wheel, the target wheel lateral force of each of said wheel the lateral-force 
generating forecast of each of said wheel, and the target slip ratio of each of said wheel. 

[Claim 8] A means to calculate the target rudder angle and target running torque of each of said wheel When the magnitude of the 
deflection of said target wheel lateral force and said lateral-force generating forecast is under a reference value Set the target rudder 
angle of each wheel as the last target rudder angle, and when the magnitude of the deflection of said target wheel lateral force and said 
lateral-force generating forecast is beyond a reference value The transit control unit of the vehicle according to claim 7 characterized 
by the last target rudder angle setting the value corrected in said amount of target rudder angle corrections as the target rudder angle of 
each wheel while calculating the amount of target rudder angle corrections based on the deflection of said target wheel lateral force 
and said lateral-force generating forecast. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the transit control unit of a vehicle, and relates the rudder angle and braking/driving 

force of each wheel to a detail according to an individual further at the transit control unit of a controllable vehicle. 

[0002] 

[Description of the Prior Art] As one of the transit control units of vehicles, such as an automobile, the transit control unit constituted 
so that the yaw moment of a vehicle might be controlled is conventionally known by controlling the damping force of each wheel 
according to an individual based on a vehicle model and a tire model as indicated by for example, the Patent Publication Heisei No. 
500380 [ 1 1 to ] official announcement official report. According to this kind of transit control unit, it can be made to run a vehicle 
stably as compared with the case where the yaw moment of a vehicle is not controlled. 
[0003] 

[Problem(s) to be Solved by the Invention] Generally, transit movement of a vehicle is prescribed by the vehicle order force, lateral 
force, and the yaw moment, and the vehicle order force, lateral force, and the yaw moment are determined by the magnitude and the 
direction of the force which each wheel generates to a road surface. Moreover, in order to make it run a vehicle that it is proper and 
stably according to an operator's operation, the magnitude and the direction of the force which each wheel generates to a road surface 
must be controlled so that the vehicle order force, lateral force, and the yaw moment must be controlled by the desired value 
corresponding to an operator's steering control operation, driving force control operation, and damping force control operation, 
therefore the vehicle order force, lateral force, and the yaw moment become desired value. 

[0004] However, it sets to the conventional transit control unit like ****. Since only the braking/driving force of a wheel is controlled 
on the assumption that the rudder angle of a steering wheel is a rudder angle corresponding to an operator's steering control operation 
and the rudder angle of a non-steering wheel is constancy, A limitation is in the magnitude of the force which each wheel generates, 
and the control range of a direction, and the engine performance of a wheel (tire) cannot be demonstrated to the maximum extent, 
therefore there is room of an improvement in the conventional transit control unit at the point which raises the performance traverse of 
a vehicle. 

[0005] Moreover, it sets to the conventional common transit control unit. The braking/driving force of each wheel is controlled by 
feedback control according to an individual so that this deflection becomes small based on the deflection of the target behavior index 
value of a vehicle, and the actual behavior index value of a vehicle. Since transit control is performed that it should cope with that the 
actual behavior of a vehicle shifted from target behavior and feedback gain cannot be made high from the need for stability reservation 
of control, such as antihunting, There is room of an improvement at the point which cannot control transit movement of a vehicle 
certainly and effectively, therefore raises the performance traverse of a vehicle also to the conventional common transit control unit. 
[0006] This invention is made in view of the problem like **** in the conventional transit control unit constituted so that transit 
movement of a vehicle might be controlled by controlling the braking/driving force of each wheel. While the main technical problems 
of this invention expand the magnitude of the force which also makes the rudder angle of each wheel a controlled system, and each 
wheel generates, and the control range of a direction By controlling the magnitude and the direction of the force which each wheel 
generates so that it may become in the magnitude and the direction required to attain transit movement of the proper vehicle 
corresponding to an operator's operation, it is raising the performance traverse of a vehicle as compared with the case of the 
conventional transit control unit. 
[0007] 

[Means for Solving the Problem] According to this invention, main above-mentioned technical problems are made into the 
configuration of claim 1 , i.e., the transit control unit of a vehicle equipped with the controllable rudder angle control means and the 
braking/driving force control means for the rudder angle and braking/driving force of each wheel according to the individual, 
respectively. A means to detect the amount of steering control operation by the operator, and a means to detect the amount of driving 
force control operation by the operator, A means to detect the amount of damping force control operation by the operator, and the 
amount of steering control operation by the operator, A vehicle target quantity of state operation means to calculate the target order 
force of a vehicle, the target lateral force of a vehicle, and the target yaw moment of a vehicle based on the amount of driving force 
control operation, and the amount of damping force control operation, Said target order force, said target lateral force, and a wheel 
target generating force operation means to calculate the target generating force of each wheel based on said target yaw moment, A 
wheel target control led- variable operation means to calculate the target rudder angle and target braking/driving force of each wheel 
based on the target generating force of each of said wheel. It is attained by the transit control unit of the vehicle characterized by 
having the control means which controls said rudder angle control means and said braking/driving force control means so that the 
rudder angle and braking/driving force of each wheel turn into said target rudder angle and said target braking/driving force, 
respectively. 

[0008] According to the configuration of above-mentioned claim 1, a vehicle is equipped with a controllable rudder angle control 
means according to an individual for the rudder angle of each wheel. It is based on the amount of steering control operation by the 
operator, the amount of driving force control operation, and the amount of damping force control operation. The target order force of a 
vehicle, The target lateral force of a vehicle and the target yaw moment of a vehicle calculate. The target order force of a vehicle. The 
target generating force of each wheel calculates based on the target lateral force of a vehicle, and the target yaw moment of a vehicle. 
Since it is controlled so that the target rudder angle and target braking/driving torque of each wheel calculate based on the target 
generating force of each wheel and the rudder angle and braking/driving torque of each wheel turn into a target rudder angle and target 
braking/driving torque, respectively As compared with the case where the rudder angle and braking/driving torque of each wheel are 
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controlled so that the target order force of a vehicle, the target lateral force of a vehicle, and the target yaw moment of a vehicle are 
attained by the generating force of each wheel, and only the braking/driving force of each wheel is controlled by this, the performance 
traverse of a vehicle improves certainly. 

[0009] Moreover, according to this invention, it sets in the configuration of above-mentioned claim 1 that main above-mentioned 
technical problems should be attained effectively. While the direction of resultant force of the target generating force of each of said 
wheel meets towards resultant force with the target order force of said vehicle, and the target lateral force of said vehicle, said wheel 
target generating force operation means It is constituted so that the magnitude and the direction of the target generating force of said 
each wheel may be determined that the target order force of said vehicle, the target lateral force of said vehicle, and the target yaw 
moment of said vehicle are attained by resultant force of the target generating force of each of said wheel (configuration of claim 2). 
[0010] While the direction of resultant force of the target generating force of each wheel meets towards resultant force of the target 
order force of a vehicle, and the target lateral force of a vehicle according to the configuration of claim 2 Since the magnitude and the 
direction of the target generating force of each wheel are determined that the target order force of a vehicle, the target lateral force of a 
vehicle, and the target yaw moment of a vehicle are attained by resultant force of the target generating force of each wheel The 
magnitude and the direction of the target generating force of each wheel are determined that the target order force of a vehicle, the 
target lateral force'of a vehicle, and the target yaw moment of a vehicle are efficiently attained by the generating force of each wheel. 
[001 1] Moreover, according to this invention, it sets in the configuration of above-mentioned claim 2 that main above-mentioned 
technical problems should be attained effectively. The first target generating force operation means which calculates the first target 
generating force of each wheel for attaining the target order force of said vehicle, and the target lateral force of said vehicle, without 
said wheel target generating force operation means giving said target yaw moment to a vehicle. It has the second target generating 
force operation means which calculates the second target generating force of each wheel for attaining only said target yaw moment, 
and it is constituted so that the target generating force of each of said wheel may be calculated as the sum of said first target generating 
force and said second target generating force (configuration of claim 3). 

[0012] The first target generating force of each wheel for attaining the target order force of a vehicle and the target lateral force of a 
vehicle according to the configuration of claim 3, without giving the target yaw moment to a vehicle calculates. Since the second 
target generating force of each wheel for attaining only the target yaw moment calculates and the target generating force of each wheel 
calculates as the sum of the first target generating force and the second target generating force The target generating force of each 
wheel calculates so that the target order force of a vehicle, target lateral force, and the target yaw moment may be attained certainly. 
[0013] Moreover, according to this invention, it sets in the configuration of above-mentioned claim 3 that main above-mentioned 
technical problems should be attained effectively. Said vehicle has a right-and-left front wheel and a right-and-left rear wheel, and said 
wheel target generating force operation means has a means to search for the touch-down load of each wheel. Said first target 
generating force operation means calculates the first target generating force of each of said wheel by distributing resultant force with 
the target order force of said vehicle, and the target lateral force of said vehicle to each wheel in proportion to the touch-down load of 
each wheel. Said second target generating force operation means in order to attain only said target yaw moment based on the direction 
of resultant force with said target yaw moment and the target order force of said vehicle, and the target lateral force of said vehicle A 
means to calculate the yaw moment generating force of a rear wheel of making fixed relation to the yaw moment generating force of 
said front wheel as the sum total of the force which a right-and-left rear wheel should generate while calculating the yaw moment 
generating force of a front wheel as the sum total of the force which a right-and-left front wheel should generate, While distributing 
the yaw moment generating force of said front wheel to a right-and-left front wheel in proportion to the touch-down load of a right- 
and-left front wheel By distributing the yaw moment generating force of said rear wheel to a right-and-left rear wheel in proportion to 
the touch-down load of a right-and-left rear wheel, it is constituted so that it may have a means to calculate the second target 
generating force of each of said wheel (configuration of claim 4). 

[0014] According to the configuration of claim 4, the touch-down load of each wheel is searched for, and the first target generating 
force of each wheel calculates by distributing resultant force with the target order force of a vehicle, and the target lateral force of a 
vehicle to each wheel in proportion to the touch-down load of each wheel. In order to attain only the target yaw moment based on the 
direction of resultant force with the target yaw moment and the target order force of a vehicle, and the target lateral force of a vehicle 
The yaw moment generating force of a rear wheel of making fixed relation to the yaw moment generating force of a front wheel as the 
sum total of the force which a right-and-left rear wheel should generate while the yaw moment generating force of a front wheel 
calculates as the sum total of the force which a right-and-left front wheel should generate calculates. Since the second target generating 
force of each wheel calculates by distributing the yaw moment generating force of a rear wheel to a right-and-left rear wheel in 
proportion to the touch-down load of a right-and-left rear wheel while the yaw moment generating force of a front wheel is distributed 
to a right-and-left front wheel in proportion to the touch-down load of a right-and-left front wheel Without the direction of resultant 
force of the target generating force of each wheel breaking down the relation which meets towards resultant force of the target order 
force of a vehicle, and the target lateral force of a vehicle Moreover, the second target generating force of each wheel of attaining the 
target yaw moment calculates certainly, without breaking down greatly the relation in which the target generating force of each wheel 
is proportional to the touch-down load of each wheel. 

[0015] Moreover, according to this invention, it sets in the configuration of above-mentioned claim 3 that main above-mentioned 
technical problems should be attained effectively. Said wheel target generating force operation means has a means to search for the 
touch-down load of each wheel. Said first target generating force operation means calculates the first target generating force of each of 
said wheel by distributing resultant force with the target order force of said vehicle, and the target lateral force of said vehicle to each 
wheel in proportion to the touch-down load of each wheel. A wheel specification means to specify the wheel made suitable for 
generating [ means / said / second / target generating force operation ] said second target generating force efficiently based on the 
target order force of said vehicle, and the target lateral force of said vehicle. It has a means to calculate said second target generating 
force as force of a direction perpendicular to said first target generating force about said specified wheel. A means by which said 
wheel target generating force operation means sets the target generating force of said specified wheel as resultant force with said first 
target generating force and said second target generating force, A means to set the target generating force of wheels other than said 
specified wheel as said first target generating force of corresponding, So that resultant force with said target generating force of said 
specified wheel and said target generating force of wheels other than said specified wheel may attain the target order force of said 
vehicle, and the target lateral force of said vehicle It is constituted so that it may have a means to amend the magnitude of said target 
generating force of said specified wheel, and said target generating force of wheels other than said specified wheel (configuration of 
claim 5). 

[0016] According to the configuration of claim 5, the touch-down load of each wheel is searched for, and the first target generating 
force of each wheel calculates by distributing resultant force with the target order force of a vehicle, and the target lateral force of a 
vehicle to each wheel in proportion to the touch-down load of each wheel. The wheel made suitable for generating the second target 
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generating force ctfic.cnt y based on the target order force of a vehicle and the target lateral force of a vehicle is specified. The second 
ThTLT,!!r^ orce calculates as lorcc of a dii-ection perpendicular to the first target generating force about the specified this wheel 
The target genera mg force ot the specified wheel .s set as resultant force with the first target generating force and the second target 
generating force. It is set as the first target generating force in which the target generating force of wheels other than the specified 
wheel corresponds^ Since the magnitude of the target generating force of each wheel is amended so that resultant force with the target 
generating force of the spec ified wheel and the target generating force of wheels other than the specified wheel may attain the target 
order force of a vehicle, and the target lateral force of a vehicle Without the direction of resultant force of the target generating force of 
each wheel breaking down the relation which meets towards resultant force of the target order force of a vehicle, and the target lateral 
force of a vehicle, while the target generating force of each wheel is proportional to the touch-down load of each wheel completely 
The target generating force of each wheel for attaining the target order force of a vehicle, target lateral force and the target vaw 
moment calculates certainly. aigtiyaw 
[0017] Moreover, that main above-mentioned technical problems should be attained effectively, as a wheel made suitable for 
generating said second target generating force efficiently, among wheels on either side, according to this invention in the 
configuration of above-mentioned claim 5. said wheel specification means is constituted so that the arm length of the yaw moment of 
(conTguratk)n oTc°aim 6)^ ^^"^ "'^ generating force may specify the wheel of the larger one 

[0018] According to the configuration of claim 6, as a wheel made suitable for generating the second target generating force 
efficiently, since a wheel with the larger arm length of the yaw moment of the circumference of the center of gravity of the vehicle bv 
the target generating force of [ second ] the wheels on either side is specified As compared with the case where other wheels are 
specified, the magnitude of the second target generating force may be small, and the amount of amendments to the magnitude of the 
target generat ing force of the wheel specified by this and the target generating force of wheels other than the specified wheel also 
becomes small. *^ 

[0019] Moreover a means to calculate the target travelling direction angle of the grounding point of each wheel [ as opposed to the 
cross direction of a vehicle in said wheel target controlled-variable operation means ] in the configuration of above-mentioned claim I 
that mam above-mentioned technical problems should be attained effectively according to this invention, A means to calculate the 
target touch-down load of' each wheel, and a means to calculate the target wheel order force and target wheel lateral force in the wheel 
coordinate of each wheel based on said target generating force and the last target rudder angle, A means to calculate the target slio 
angle of each wheel as the sum of the target travelling direction angle of the grounding point of each of said wheel, and the last target 
rudder angle, A means to calculate the lateral-force generating forecast and target slip ratio of each wheel based on the target wheel 
order force of each of said wheel, the target slip angle of each of said wheel, and the target touch-down load of each of said wheel It is 
constituted so that it may have a means to calculate the target rudder angle and target running torque of each wheel based on the target 
wheel order force of each of said wheel, the target wheel lateral force of each of said wheel, the lateral-force generating forecast of 
each of said wheel, and the target slip ratio of each of said wheel (configuration of claim 7) 

[0020] According to the configuiution of claim 7. the target travelling direction angle of the grounding point of each wheel to the cross 
direction of a vehicle calculates. The target touch-down load of each wheel calculates, and the target wheel order force and target 
wheel lateral force in the wheel coordinate of each wheel calculate based on the target generating force and the last target rudder angle 
The target slip angle of each wheel calculates as the sum of the target travelling direction angle of the grounding point of each wheel 
and the last target rudder angle Based on the target wheel order force of each wheel, the target slip angle of each wheel, and the target 
touch-down load of each wheel, the lateral-force generating forecast and target slip ratio of each wheel calculate. Since the target 
rudder angle and target running torque of each wheel calculate based on the target wheel order force of each wheel the target wheel 
lateral force of each wheel, the lateral-force generating forecast of each wheel, and the target slip ratio of each wheel The target rudder 
angle of each wheel for attaining the target generating force of each wheel and the target braking/driving toitiue of each wheel 
calculate certainly. 

[0021] According to this invention, in the configuration of above-mentioned claim 7, moreover, a means to calculate the target rudder 
angle and target running torque of each of said wheel that main above-mentioned technical problems should be attained effectively 
When the magnitude of the deflection of said target wheel lateral force and said lateral-force generating forecast is under a reference 
value Set the target rudder angle of each wheel as the last target rudder angle, and when the magnitude of the deflection of said target 
wheel lateral force and said lateral-force generating forecast is beyond a reference value While calculating the amount of target rudder 
angle corrections based on the deflection of said target wheel lateral force and said lateral-force generating forecast, it is constituted so 
that the last target rudder angle may set the value corrected in said amount of target rudder angle corrections as the target rudder angle 
of each wheel (configuration of claim 8). * -u^i wieic 

[0022] When the magnitude of the deflection of target wheel lateral force and a lateral-force generating forecast is under a reference 
value according to the configuration of claim 8 The target rudder angle of the wheel concerned is set as the last target rudder angle 
and when the magnitude of the deflection of target wheel lateral force and a lateral-force generating forecast is beyond a reference 
value Since the value from which the last target rudder angle was corrected in the amount of target rudder angle corrections is set as 
Lf',IrL!f n"" ^8 e of the wheel concerned while the amount of target rudder angle corrections calculates based on the deflection 
of target wheel lateral force and a lateral-force generating forecast, it calculates certainly, without the target rudder angle of each wheel 



emitting 
[0023] 



[The desirable mode of a technical-problem solution means] According to one desirable mode of this invention, it sets in the 
configuration of above-mentioned claim I. The amount of steering control operation according [ a vehicle target quantity of state 
opera .on means ] to an operator, the amount of driving force control operation. It is based on the amount of damping force control 
operation. The target order accel«|ation of a vehicle, the target lateral acceleration of a vehicle. It is constituted so thit the target yaw 
rate of a vehicle may be calcutoed and the target order force of a vehicle, the target lateral force of a vehicle, and the target yaw 
^nH"i'h » / r'^r ^ calculated based on the target order acceleration of a vehicle, the target lateral acceleration of a vehicle 
and the target yaw rate of a vehicle, respectively (desirable mode 1 ). 

[0024] According to other one desirable mode of this invention, in the configuration of above-mentioned claim 1 a braking/driving 
force control means is constituted so that it may consist of a driving force control means and a damping force control means (desirlble 

[0025] other one desirable voice of this invention ~ if it depends like - the above - in the configuration of the desirable mode 2 a 
driving force control means controls the driving force of all wheels in the gross, and in the damping force of each wheel, a damping 
""^"^ constituted so that it may be controllable according to an individual (desirable mode 3) aamping 
[0026] other one desirable voice of this invention - if it depends like - the above ~ in the configuration of the desirable mode 2, it is 
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constituted so that the driving force control means may be controllable according to an individual in the driving force of each wheel 
and the damping force control means may be controllable according to an individual in the damping force of each wheel (desirable 
mode 4). 

[0027] According to other one desirable mode of this invention, in the configuration of above-mentioned claim 1 , a vehicle is 
constituted so that it may be the four-flower vehicle which has a right-and-left front wheel and a right-and-left rear wheel (desirable 

mode 5). 

[0028] According to other one desirable mode of this invention, in the configuration of above-mentioned claim 4, the yaw moment 
generating force of a front wheel and the yaw moment generating force of a rear wheel are constituted so that it may be the same value 
(desirable mode 6). 

[0029] According to other one desirable mode of this invention, in the configuration of above-mentioned claim 4, distance of the 
vehicle cross direction between the center of gravity of a vehicle and a front-wheel axle is set to Lf, and by setting distance of the 
vehicle cross direction between the center of gravity of a vehicle, and a rear wheel axle to Lr, the ratio of the magnitude of the yaw 
moment generating force of a front wheel to the magnitude of the yaw moment generating force of a rear wheel is constituted so that it 
may be Lr/Lf (desirable mode 7). 

[0030] According to other one desirable mode of this invention, in the configuration of above-mentioned claim 4, a means to search 
for the touch-down load of each wheel is constituted so that the touch-down load of each wheel may be calculated by presumption 
based on the mass of a vehicle, vehicle order acceleration, and the lateral acceleration of a vehicle (desirable mode 8). 
[0031] According to other one desirable mode of this invention, it sets in the configuration of above-mentioned claim 5. A vehicle is a 
four-flower vehicle which has a right-and-left front wheel and a right-and-left rear wheel, and when the target order force of a vehicle 
and the target lateral force of a vehicle are not 0, a wheel specification means It is constituted so that two wheels of a forward left ring 
and a right rear ring or a forward right ring, and a left rear ring may be specified based on the direction of the target order force of a 
vehicle, and the direction of the target lateral force of a vehicle (desirable mode 9). 

[0032] According to other one desirable mode of this invention, in the configuration of above-mentioned claim 5, a vehicle is a four- 
flower vehicle which has a right-and-left front wheel and a right-and-left rear wheel, and when the target order force of a vehicle or the 
target lateral force of a vehicle is 0, a wheel specification means is constituted so that all wheels may be specified (desirable mode 10). • 

[0033] In the desirable mode 9 or the configuration of 10 other one desirable voice of this invention — if it depends like — the above ~ 
When larger than the magnitude of the first target generating force of a wheel in which the magnitude of the second calculated target 
generating force was specified, a means to calculate the second target generating force is constituted so that the magnitude of the 
second target generating force may be amended in the magnitude of the first target generating force of the wheel concerned (desirable 
mode 1 1). 

[0034] According to other one desirable mode of this invention, it sets in the configuration of above-mentioned claim 7. The driving 
force control means which controls the driving force of all wheels in the gross when a vehicle has the drive system which transmits the 
driving torque of a driving source and a driving source to each wheel by the fixed allocation ratio and a braking/driving force control 
means controls the driving torque of a driving source, The damping force of each wheel is consisted of a controllable damping force 
control means according to an individual. Said control means calculates the target driving torque of a driving source based on the 
maximum of a driving side among the target running torques of each wheel. It is constituted so that a target damping force controlled 
variable may be calculated based on said maximum and the target running torque of other wheels about other wheels other than the 
wheel whose target running torque is max (desirable mode 12). 

[0035] According to other one desirable mode of this invention, in the configuration of above-mentioned claim 7, a means to calculate 
the target rudder angle and target running torque of each wheel is constituted so that the amount of corrections of the target rudder 
angle of each wheel may be calculated based on the target wheel lateral force and the lateral-force generating forecast of each wheel 
and the target rudder angle of each wheel may be calculated as the sum with the amount of corrections of the last target rudder angle 
and a target rudder angle (desirable mode 1 3). 

[0036] According to other one desirable mode of this invention, it sets in the configuration of above-mentioned claim 7. A means to 
calculate the target rudder angle and target running torque of each wheel calculates the target wheel acceleration of each wheel based 
on the target slip ratio of each wheel. It is constituted so that the target running torque of each wheel may be calculated as the sum of 
the first [ based on the target wheel order force of each wheel ] target running torque, and the second [ based on the target wheel 
acceleration of each wheel ] target running torque (desirable mode 14). 

[0037] According to other one desirable mode of this invention, in the configuration of above-mentioned claim 8, a means to calculate 
the target rudder angle and target running torque of each wheel is constituted so that the amount of target rudder angle corrections may 
be calculated as a value proportional to the deflection of target wheel lateral force and a lateral-force generating forecast (desirable 
mode 15). 
[0038] 

[Embodiment of the Invention] This invention is explained to a detail about some desirable operation gestalten, referring to drawing of 
attachment in the following. 

[0039] The first operation gestalt drawing I is the outline block diagram showing the first operation gestalt of the transit control unit of 

the vehicle by this invention. 

[0040] In drawin g I , 10 shows the engine as a driving source carried in the vehicle 12, the driving force of an engine 10 is transmitted 
to an output shaft 1 8 through a torque converter 14 and transmission 16, and the driving force of an output shaft 1 8 is transmitted to 
the driveshaft 22 for front wheels, and the driveshaft 24 for rear wheels by the pin center,large differential 20. The output of an engine 
1 0 is controlled by the engine control system 26 by drawing 1 operated by the operator according to the amount of treading in of the 
accelerator pedal which is not shown etc. 

[0041] The driving force of the driveshaft 22 for front wheels is transmitted to forward left ring axle 32L and forward right ring axle 
32R by the front-wheel differential 30, and, thereby, the rotation drive of front-wheel 34floor line and 34FR on either side is carried 
out. Similarly, the driving force of the driveshaft 24 for rear wheels is transmitted to left rear ring axle 38L and right rear ring axle 38R 
by the rear wheel differential 36, and, thereby, the rotation drive of rear wheel 40RL on either side and the 40RR(s) is carried out. 
[0042] A torque converter 14, transmission 16, the pin center,large differential 20, the front-wheel differential 30, and the rear wheel 
differential 36 grade constitute the drive system of a vehicle in this way. Especially the drive system of the operation gestalt of 
illustration distributes the driving torque of an engine 10 by the fixed allocation ratio to right-and-left front-wheel 34floor line, 34FR 
and right-and-left rear wheel 40RL, and 40RR, and an engine control system 26 controls the driving torque transmitted to each wheel 
from an engine 10 in the gross. 

[0043] Front-wheel 34floor line on either side, 34FR and rear wheel 40RL on either side, and the damping force of 40RR are 
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controlled by controlling the braking pressure of wheel-cylinder 46floor line which corresponds by the hydraulic circuit 44 of a 
damping device 42, 46FR, 46RL, and 46RR. Although not shown in drawing, it is controlled by the electronic control 50 for transit 
control according to an individual to be controlled by the master cylinder 48 driven according to the treading strength to the brake 
pedal 47 usually according [ the braking pressure of each wheel cylinder ] to an operator in the time including a reservoir, an oil pump, 
various valve gears, etc. in a hydraulic circuit 44, and to explain to a detail later if needed. 

[0044] Moreover, front-wheel 34floor line and 34FR on either side are steered with the power steering system 52 for front wheels as 
shown in drawing.! . In the operation gestalt of illustration, it has hydraulic power-steering equipment 56 which the power steering 
system 52 for front wheels answers steering actuation of the steering wheel 54 by the operator, and is driven, and front-wheel 34floor 
line and 34FR on either side are steered through tie rods 58L and 58R by power-steering equipment 56. 

[0045] The actuators 60L and 60R which carry out adjustable control of those effective length, respectively are formed in tie rods 58L 
and 58R, Actuators 60L and 60R are controlled by the rudder angle control unit 62, and, thereby, the rudder angle of front-wheel 
34floor line on either side and 34FR is mutually controlled independently in rear wheel 40RL and 40RR(s). 

[0046] Similarly, rear wheel 40RL on cither side and 40RR(s) are steered with the power steering system 64 for rear wheels. It has 
hydraulic power-steering equipment 66 which the power steering system 64 for rear wheels answers the steering actuation of a steering 
wheel 54 and the vehicle speed by the operator, and is driven, and 40RL(s) of a rear wheel on either side and 40RR(s) are steered 
through tie rods 68 L and 68R by power-steering equipment 66. 

[0047] The actuators 70L and 70R which carry out adjustable control of those effective length, respectively are formed in tie rods 68L 
and 68R, power-steering equipment 66 and Actuators 70L and 70R are controlled by the rudder angle control unit 62, and, thereby, the 
rudder angle of rear wheel 40RL on either side and 40RR(s) is mutually controlled independently with front-wheel 34floor line and 
34FR. 

[0048] The power steering system 52 for front wheels, the power steering system 64 for rear wheels, and the rudder angle control unit 
62 so that the above explanation may show Each wheel 34floor line. The controllable rudder angle control means is constituted for the 
rudder angle of 34FR, 40RL, and 40RR according to an individual. An engine 10, an engine control system 26, a damping device 42, 
and an electronic control 50 have two incomes mutually, and constitute the controllable braking/driving force control means for the ' 
braking/driving force of each wheel according to an individual, and an electronic control 50 functions as a control means which 
controls a rudder angle control means and a braking/driving force control means. 

[0049] an electronic control - 50 - ♦**♦ ~ a speed sensor - 72 ~ the vehicle speed - Vx - being shown - a signal ~ order - an 
acceleration sensor — 74 ~ and ~ lateral acceleration ~ a sensor ~ 76 — respectively ~ a vehicle - 12 - order - acceleration - Gx — 
and - lateral acceleration - Gy - being shown - a signal ~ a shift ~ a position ~ (~ SP -) - a sensor - 78 - transmission - 1 6 - a 
shift ~ a position ~ Ps - being shown - a signal - treading strength - a sensor ~ 80 ~ a brake pedal - 47 - receiving - treading 
strength - Fb (the amount of braking control operation by the operator) - be shown ~ a signal ~ inputting — having ~ . In addition, 
the amount of braking control operation by the operator may be detected by the pressure in a master cylinder 48. or the treading-in * 
stroke of a brake pedal 47. 

[0050] Moreover, the signal which shows the signal and the throttle opening Ta (the amount of driving force control operation by the 
operator) which show an engine speed Ne from an engine control system 26 to an electronic control 50 is inputted, and the signal 
which shows the steering angle theta (the amount of steering control operation by the operator) through the rudder angle control unit 
62 from the steering angle sensor 82 is inputted. In addition, the amount of driving force control operation by the operator may be 
detected by the treading-in stroke of an accelerator pedal. 

[0051] In addition, the order acceleration sensor 74 makes the acceleration direction of a vehicle forward, order acceleration is 
detected, and the lateral acceleration sensor 76 and the steering angle sensor 82 detect lateral acceleration etc. by making the 
anticlockwise rotation direction of a vehicle forward. Moreover, the engine control system 26, the electronic control 50. and the rudder 
angle control unit 62 may consist of the microcomputers and drive circuits which contain CPU, ROM, RAM, and an I/O device, for 
example, respectively in fact. 

[0052] The electronic control 50 for behavior control follows the routine shown in drawing 2 so that it may explain to a detail later. It 
is first based on the vehicle speed Vx etc. as a target movement quantity of state of a vehicle Target yaw rate gammat of a vehicle. The 
target lateral acceleration Gyt of a vehicle and the target order acceleration Gxt of a vehicle are calculated. The target order force Fxt 
of the vehicle corresponding to [ as an amount of target internal states of a vehicle ] the target order acceleration Gxt of a vehicle based 
on these. Target slip-angle betat of the target lateral force Fyt of the vehicle corresponding to the target lateral acceleration Gyt, the 
target yaw moment Mt of the vehicle corresponding to target yaw rate gammat, and a vehicle is calculated. 

[0053] Moreover, the electronic control 50 for behavior control is based on the vehicle order acceleration Gx etc., and is the normal 
load Fzi (i=fl) of each wheel. Calculate fr, ri, and rr and the target generating force Fxyt of a vehicle is calculated as resultant force of 
the target order force Fxt of a vehicle, and the target lateral force Fyt of a vehicle. By distributing the target generating force Fxyt of a 
vehicle to each wheel according to the normal load Fzi of each wheel First target generating force FxytOi (i=fl, fr, rl, rr) of each wheel 
which attains the target order force Fxt of a vehicle and the target lateral force Fyt of a vehicle is calculated as force of a direction of 
meeting in the direction of the target generating force Fxyt of a vehicle. 

[0054] The electronic control 50 for behavior control the target generating force Fxyti of each wheel by moreover, the control law 
made strictly in agreement in the direction of the target generating force Fxyt of a vehicle The amount of amendments of the target 
generating force of each wheel for attaining only the target yaw moment Mt of a vehicle. That is, second target generating force 
deltaFxyti (i=fl, fr, rl, rr) of each wheel is calculated, and the target generating force Fxyti of each wheel (i=fl, fr, rl, rr) is calculated as 
the sum of first target generating force FxytOi and second target generating force deltaFxyti. 

[0055] Furthermore, target rudder angle deltati of each wheel for the electronic control 50 for behavior control to make the generating 
force of each wheel the target generating force Fxyti, The target wheel order force Fwxti in the wheel coordinate of each wheel, target 
slip ratio Sti (i=fl) of each wheel Calculate fr, rl, and rr and target running torque Twti of each wheel is calculated based on the target 
wheel order force Fwxti and the target slip ratio Sti of each wheel. It is based on target running torque Twti of each wheel, and is the 
target braking pressure Pti (i=fl) of each wheel, fr, rl, rr, and the target driving torque Tet of an engine 10 are calculated. While 
outputting a command signal to the rudder angle control device 62 and an engine control system 26 so that rudder angle deltai of each 
wheel may turn into target rudder angle deltati and the output torque of an engine 10 may turn into the target driving torque Tet, a 
damping device 42 is controlled so that the braking pressure Pi of each wheel tums into the target braking pressure Pti. 
[0056] Next, with reference to the flow chart shown in drawing 2 thru/or drawing 5 , the transit control routine of the vehicle in the 
first operation gestalt is explained. In addition, closing of the ignition switch which is not shown in drawing begins, and control by the 
main routine of the flow chart shown in drawin g 2 is repeatedly performed for every predetermined time amount. 
[0057] Reading of the signal which shows the vehicle speed Vx first detected by the speed sensor 72 in step 50 is performed, and the 
target lateral acceleration Gyt of target yaw rate gammat of a vehicle and a vehicle and the target order acceleration Gxt of a vehicle 
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calculate as a target movement quantity of state of a vehicle based on the vehicle speed Vx etc. in step 100. 
[0058] For example, target yaw rate gammat sets a steering gear ratio to N, and sets the wheel base of a vehicle to L. It calculates 
according to the following formula 1, setting a stability factor to Kh and using a steering-yaw rate transient transfer function as H (s). 
The target lateral acceleration Gyt sets a yaw rate-lateral acceleration transient transfer function to G (s), and calculates it by the 
following formula 2. The target order acceleration Gxt Engine-speed Ne, the throttle opening Ta According to the following formula 
3, it calculates with the function F for calculating the target order acceleration of a vehicle by making the treading strength Fb to gear 
ratio Rd of the drive system based on the shift position Ps of transmission 16, and a brake pedal into a variate fNe, Ta, Rd FbV 
[0059] ' ' ^ 

gammat=theta-Vx/{N-L(l+ICh-Vx2)} H (s) .... (1) 
Gyt=gamma t-Vx-G (s) .... (2) 
Gxt=F (Ne, Ta, Rd, Fb) .... (3) 

[0060] In step 150, target slip-angle betat of the target order force Fxt of the vehicle corresponding to the target order acceleration Gxt 
of a vehicle, the target lateral force Fyt of the vehicle corresponding to the target lateral acceleration Gyt, the target yaw moment Mt of 
the vehicle corresponding to target yaw rate gammat, and a vehicle calculates as an amount of target internal states of a vehicle. 
[0061] Especially the target order force Fxt and the target lateral force Fyt of a vehicle are calculated according to the following 
formulas 4 and 5, respectively by setting mass of a vehicle to Mv, the target yaw moment Mt sets yaw moment of inertia of a vehicle 
to ly, and calculates it according to the following formula 6 by setting the differential value of target yaw rate gammat of a vehicle to 
gammatd, and target slip-angle betat of a vehicle calculates it according to the following formula 7. 
[0062] Fxt=Mv-Gxt .... (4) 
Fyt=Mv-Gyt .... (5) 
Mt=Iy-gamma td .... (6) 
betat=integral(Gyt/Vx-gammat) dt .... (7) 

[0063] Distance of the vehicle cross direction between the center of gravity 90 of a vehicle 12 and a front-wheel axle is set to Lf as 
step 200 is shown in drawing 8 and drawin g 1 1 . Set distance of the vehicle cross direction between the center of gravity of a vehicle, 
and a rear wheel axle to Lr, and the center-of-gravity height of a vehicle is set to H. According to the following formulas 8- 1 1 , the 
touch-down load Fzi (i=fl, fr, rl, rr) of each wheel calculates, respectively, setting roll rigidity allocation of a front wheel and a rear 
wheel to Rf and Rr (Rf+Ri=l), respectively, setting the tread of a vehicle to Tr, and using gravitational acceleration as g. In addition, 
the order acceleration Gx and lateral acceleration Gy in the following formulas 8-1 1 may be the value presumed based on the vehicle 
speed Vx etc. or the target order acceleration Gxt, and the target lateral acceleration Gyt. 
[0064] 

Fzfl=Mv ((g-Lr-Gx-H)/(2L)-Gy-H-RfyTr} 
.... (8) 

Fzfr-Mv ((g-Lr-Gx-H)/(2L)+Gy-H-RfiTr} 
.-(9) 

Fzrl=Mv { (g-Lf+Gx-H)/(2L)-Gy-H-Rr/Tr} 
....(10) 

Fzrr=Mv ((g-Lf+Gx-H)/(2L)-fGy-H-Rr>Tr} 
....(II) 

[0065] While the target generating force Fxyt of a vehicle calculates according to the following formula 12 in step 250 as resultant 
force of the target order force Fxt of a vehicle, and the target lateral force Fyt Since the following formula 13 is materialized, 
according to the following formulas 14-17, the target generating force of each wheel of attaining the target generating force Fxyt of a 
vehicle, i.e., first target generating force FxytOi of each wheel, (i==fl, fr, rl, rr) calculates, without giving the target yaw moment Mt to a 

vehicle. 
[0066] 

Fxyt=(Fxt2+Fyt2) 1/2 .... (12) 
Fzfl+Fzfr+Fzrl+Fzrr=Mv-g .... (13) 
FxytOfl=Fxyt-Fzfl/(Mv-g) .... (14) 
FxytOfi=Fxyt-Fzfr/(Mv-g) .... (15) 
FxytOrl=Fxyt-Fzrl/(Mv-g) .... (16) 
FxytOn=Fxyt-Fzrr/(Mv-g) .... (17) 

[0067] In this case,, they are FxtOi and FytOi (i=fl), respectively about the component of the vehicle cross direction of target generating 
force FxytOi of each wheel which attains the target generating force Fxyt of a vehicle, and the component of a vehicle longitudinal 
direction. If it is referred to as fr, rl, and rr, the sum total of the component of the vehicle longitudinal direction of a right-and-left front 
wheel and a right-and-left rear wheel is set to FytOf and FytOr, respectively and the sum total of the component of the vehicle cross 
direction of a forward left rear wheel and a forward right rear wheel is set to FxtOL and FxtOR, respectively The force of these sum 
totals is expressed by the following formulas 18-21, respectively. 
[0068] 

FytO f=FytO fl+FytOfr .... (18) 
FytO r=FytO rl+FytOrr .... (19) 
FxtO L=FxtO n+FxtOrl .... (20) 
FxtO R=FxtO fr+FxtOrr .... (21) 

[0069] Moreover, the touch-down load of a right-and-left front wheel is set to Fzf, the touch-down load of a right-and-left rear wheel 
is set to Fzr, the touch-down load of a forward left rear wheel is set to FzL, and total force FytOf, FytOr, FxtOL, and FxtOR are 
expressed by the following formulas 22-25, respectively by setting the touch-down load of a forward right rear wheel to FzR. 
FytO f=Fzf-Gyt/g .... (22) 
FytO r=Fzr-Gyt/g .... (23) 
FxtO L=FzL-Gxt/g .... (24) 
FxtO R=FzR-Gxt/g .... (25) 

[0070] In addition, the touch-down load Fzf of the right-and-left front wheel in each above-mentioned formula, the touch-down load 
Fzr of a right-and-left rear wheel, the touch-down load Fzl of a forward left rear wheel, and the touch-down load Fzr of a forward right 
rear wheel are expressed by the following formulas 26-29, respectively. 
[0071] 

Fzf=Fzfl+Fzfr =Mv-g-Lr/L-Mv-Gx-H/L .... (26) 
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Fzr=F2rl+Fzrr=Mv-g-Lf/L+Mv-Gx-H/L .... (21) 
FzL=FzfH-Fzrl =Mv-g/2-Mv-Gy-H/Tr .... (28) 
FzR=Fzfr+FziT =Mv-g/2+Mv-Gy-H/Tr .... (29) 

[0072] Furthermore, if the target yaw moment Mt of a vehicle is calculated by the following formula 30 and the above-mentioned 
formulas 22-25 and formulas 26-29 are substituted for this formula 30, the right-hand side of a formula 30 will be set to 0. Therefore, 
it turns out that first target generating force FxytOi of each wheel called for by the 14 to formula 17 above-mentioned formula does not 
give the yaw moment to a vehicle. 

Mt=Iy-gamma td Tr/[ =Lf-FytOf-Lr-FytOr+ (FxtOL-FxtOR) and ] 2 .... (30) 

[0073] By the control law which makes the target generating force Fxyti of each wheel strictly in agreement in the direction of the 
target generating force Fxyt of a vehicle according to the routine shown in below-mentioned drawing 3 in step 300, the amount of 
amendments of the target generating force of each wheel for attaining only the target yaw moment Mt of a vehicle, i.e., second target 
generating force deltaFxyti of each wheel, (i=fl, fr, rl, rr) calculates. 

[0074] The target generating force Fxyti of each wheel (i=fl, fr, rl, rr) calculates as the sum of first target generating force FxytOi of 
each wheel calculated in step 250 according to the following formula 24 in step 350, and second target generating force deltaFxyti of 
each wheel calculated in step 300. 
Fxyti=FxytO i+delta Fxyti .... (31) 

[0075] According to the routine shown in below-mentioned drawin g 4 in step 600, the target wheel order force Fwxti in target rudder 
angle deltati of each wheel and the wheel coordinate of each wheel and the target slip ratio Sti (i=fl, fr, rl, rr) of each wheel calculate. 
[0076] According to the routine shown in below-mentioned drawing 5 in step 700, the target braking pressure Pti of each wheel and 
the target driving torque Tet of an engine 10 calculate. In step 800, rudder angle deltai of each wheel turns into target rudder angle 
deltati. A command signal is outputted to the rudder angle control device 62 and an engine control system 26 so that the output torque 
of an engine 10 may turn into the target driving torque Tet Moreover, it is controlled by the target generating force Fxyti in which the 
generating force of each wheel corresponds by controlling a damping device 42, respectively so that the braking pressure Pi of each 
wheel turns into the target braking pressure Pti. and it returns to step 50 after an appropriate time. 

[0077] In step 310 of the second target generating force deltaFxyti operation- routine of each wheel shown in drawing 3 It is Di (i=fl) in 
the arm length of each yaw moment given to a vehicle 12 by first target generating force FxytOi of each wheel calculated in the above- 
mentioned step 250 around the center of gravity 90 of opposite Perilla frutescens (L.) Britton var. crispa (Thunb.) Decne. as shown in 
drawing 8 . fr, rl, and rr calculate according to the following formulas 32-35. 
[0078] 

Dn=|Fyt0fl-Tr/2+Fxt0fl-Lfl .... (32) 
Dfr=|-FytO fr-Tr/2+FxtO fr-Lfl .... (33) 
Drl=|FytO rl-Tr/2-FxtO rl-Lr| .... (34) 
Drr=|-FytO rr-Tr/2-FxtO rr-Lr| .... (35) 

[0079] In addition, in drawing 8 and below-mentioned drawing 1 1 , the circle shown centering on the grounding point Pzi (i=fl, fr, rl, 
rr) of each wheel shows the size relation of the touch-down load Fzi of each wheel, therefore the size relation of a friction circle. 
[0080] Second target generating force deltaFxytfl of the right-and-left front wheel for attaining only the target yaw moment Mt of a 
vehicle in step 320, Since the following formula 36 will be materialized supposing it sets the sum total of the sum total of deltaFxytfr 
and second target generating force deltaFxytrl of a right-and-left rear wheel, and deltaFxytrr to deltaFxyt and total force deltaFxyt is 
distributed according to the touch-down load of a wheel on either side **** km of force deltaFxyt of the sum total in the third formula 
of the right-hand side of a formula 36 calculates according to the following formula 37. 
[0081] 

Mt=ly-gamma td = {(Fzfl-Dfl+Fzfr-Dfr)/(Fzfl+Fzfr)} and deltaFxyt + (Fzrl-Drl+Fzrr-Drr)/(Fzrl+Fzrr)} -deltaFxyt = {(Fzfl-Dfl+Fzfr- 
Dfr)/(Fzfl+Fzfr) +(Fzrl-Dri+Fzrr-Drr)/(Fzrl+Fzrr)} -deltaFxyt .... (36) 
Km=(Fzfl-Dfl+Fzfr-Dfr)/(Fzfl+Fzfr) +(Fzrl-Drl+Fzrr-Drr)/(Fzrl+Fzrr) .... (37) 

[0082] Second target generating force deltaFxyti (i=fl, fr, rl, rr) of each wheel for attaining only the target yaw moment Mt of a vehicle 
according to the following formulas 38-41 in step 330 calculates. 

[0083] 

deltaFxytfl= { Fzfl/(Fzfl+Fzfr)} -deltaFxyt = { Fzfl/(Fzfl-f Fzfr)} and ly-gamma td/km .... (38) 
deltaFxytfr=(Fzfr/(Fzn+Fzfr)} -deltaFxyt ={Fzfr/(Fzn+Fzfr)} and ly-gamma td/km .... (39) 
deltaFxytrl=- |Fzrl/(Fzrl+Fzrr)} -deltaFxyt =-{Fzrl/(FzrI+Fzrr)} and ly-gamma td/km .... (40) 
deltaFxytrr==-{Fzrr/(Fzrl+Fzrr)} -deltaFxyt =-{Fzrr/(FzrI+Fzrr)} and ly-gamma td/km .... (41) 

[0084] In step 610 of target rudder angle deltati of each wheel shown in drawing 4 , the target wheel order force Fwxti of each wheel, 
and the target slip ratio Sti operation routine of each wheel, target advance vectorial angle alphawti (i=fl. fr, ri, rr) of the grounding 
point of each wheel calculates according to the following formulas 42-45. In addition, target advance vectorial angle alphawti of a 
grounding point is an include angle which the target travelling direction of the grounding point Pzi of each wheel makes to the cross 
direction of a vehicle as the forward left ring is shown in drawing 9 . 
[0085] 

alphawtfl=(betat-Vx+Lf-gammat)/(Vx-Tr-gammat/2) .... (42) 
alphawtfr=(betat-Vx+Lf-gammat)/(Vx+Tr-gammat/2) .... (43) 
alphawtri=(betat-Vx-Lr-gammat)/(Vx-Tr-gammat/2) .... (44) 
alphawtrr=(betat-Vx-Lr-gammat)/(Vx+Tr-gammat/2) .... (45) 

[0086] In step 620, the target touch-down load Fzti of each wheel (i=fl, fr, ri, rr) calculates based on the target order acceleration Gxt 
and the target lateral acceleration Gyt of a vehicle according to the following formulas 46-49 corresponding to the above-mentioned 

formulas 8-11, respectively. 
[0087] 

Fztn=Mv |(g-Lr-Gxt-H)/(2L)-Gyt-H-Rfm) 
.... (46) 



Fztfr^Mv 
....(47) 
Fztrl=Mv 
.... (48) 
Fztrr=Mv 



!(g-Lf+Gxt-H)/(2L)-Gyt-H-Rr/Trj 



|(g-Lf+Gxt.H)/(2L)+Gyt-H-Rr/Trj 



((g-Lr-Gxt-H)/(2L)+Gyt-H-Rf/Tr} 



.... (49) 



http://www4.ipdLinpit.go.jp/cgi-bin/tran_web_cgi_ejje 



8/20/2007 



JP,2002-254964,A [DETAILED DESCRIPTION] 



Page 8 of 12 



[0088] The value Fwxti by which the target generating force Fxyti of each wheel was decomposed into the target order force and 
target lateral force in the wheel coordinate of each wheel, i.e., the target wheel order force, and the target wheel lateral force Fwyti 
(i=fl, fr, rl, rr) calculate according to the following formulas 50 and 5 1 , respectively as the forward left ring is shown in drawing 10 in 
step 630. 
[0089] 

Fwxti=Fxyti-cos (pi/2-deltati) 
= Fxyti-sindeltati .... (50) 
Fwyti=Fxyti-sin {pi/2-deltati) 
= Fxyti-cosdeltati .... (51) 

[0090] In step 640, target slip-angle betawti (i=fl, fr, rl, rr) of each wheel calculates according to the following formula 52 as the sum 
of grounding point target travelling direction angle alphawti of each wheel, and target rudder angle deltati. 

beta wti=alpha wti+delta ti .... (52) 

[0091] In step 650, the lateral-force generating forecast Fwyai and the target slip ratio Sti (i=fl, fr, rl, rr) of each wheel calculate by the 
operation expression based on the tire generating force map or tire model which is not shown in drawing based on the target wheel 
order force Fwxti of each wheel, target slip-angle betawti of each wheel, and the target touch-down load Fzti of each wheel. 
[0092] In step 660, deflection deltaFwyi (i=fl, fr, rl, rr) of the target wheel lateral force Fwyti and the lateral-force generating forecast 
Fwyai calculates about each wheel according to the following formula 53. 
deltaFwyi=Fwyti-Fwyai .... (53) 

[0093] Steps 670-690 are performed about each wheel in order of for example, a forward left ring, a forward right ring, a left rear ring, 
and a right rear ring. Distinction of whether especially in the step 670, the absolute value of deflection deltaFwyi of wheel lateral force 
is under reference- value deltaFwyo (forward constant), That is, when distinction with unnecessary correction of target rudder angle 
deltati is performed and negative distinction is performed, it progresses to step 680, and when affirmation distinction is performed, it 
progresses to the back step 700 at which target rudder angle deltati was set as the value last time in step 675. 
[0094] In step 680, the amount deltadehati of corrections of the target rudder angle of each wheel (i=fl, fr, rl, rr) calculates Ks 
according to the following formula 54 as a forward constant, and in step 690, target rudder angle deltati (i=fl, fr, rl, rr) of each wheel is 
corrected to delta ti+deltadeltati, and returns to step 630 after an appropriate time. 
Deltadeltati=Ks-delta Fwyi .... (54) 

[0095] In the target braking pressure Pti of each wheel shown in drawing 5 , and step 710 of an engine target driving torque Tet 
operation routine, while the target longitudinal velocity Vwxti of the grounding point of each wheel (i=fl, fr, rl, rr) calculates 
according to the following formulas 55-58, according to the following formula 59, the target passing speed Vtwti of the rolling 
direction of each wheel (i=fl, fr, rl, rr) calculates. 

[0096] 

Vwxtfl=Vx+Tr-gamma/2 .... (55) 
Vwxtfr=Vx-Tr-gamma/2 .... (56) 
Vwxtrl=Vwxtfl .... (57) 
Vwxtrn=Vwxtfr .... (58) 

Vtwti= Vwxti (cosdeltati-tanbetawti-sindeltati) .... (59) 

[0097] In step 720, Vrwti (i=fl, fr, rl, rr) calculates whenever [ target wheel speed / of each wheel ] according to the following formula 
60 based on the target slip ratio Sti and the target passing speed Vrwti of the rolling direction. 
Vrwti=(l-Sti) Vrwti ....(60) 

[0098] While the target wheel acceleration Vrwtdi of each wheel (i=fl, fr, rl, rr) calculates as a time amount differential value of Vrwti 
whenever [ target wheel speed ] in step 730, the effective radius of a wheel is set to Rw and target running torque Twti (i=fl, fr, rl, rr) 
of each wheel calculates according to the following formula 61 by setting the rotational inertia moment of a wheel to Iw. 
Twti=Fwxti-Rw+Iw-Vrwtdi .... (61) 

[0099] When distinction of whether target running torque Twti of all wheels is a negative value, i.e., distinction of whether to be in a 
situation [ wheels / all ] to be braked, is performed in step 740 and affirmation distinction is performed, it progresses to step 770, and 
when negative distinction is performed, it progresses to step 750. 

[01 00] While the gear ratio Rd of a drive system is called for based on the shift position Ps in step 750 It is Xi (i=fl) about the rate of 
allocation of the driving torque of the engine 10 to each wheel by the drive system. It is referred to as fr, rl, and rr (0<Xi<0.5, 
sigmaXi=l), and maximum of the target running torque Twti(s) of four flowers is set to Twtmax. The target driving torque Tet of an 
engine 10 calculates according to the following formula 62 by setting to Xmax the rate of driving torque allocation of the wheel (the 
maximum driving torque wheel) whose target running torque is Maximum Twtmax. 
Tet=Twtmax-Rd/Xmax .... (62) 

[0101] While the target braking pressure Pti of the maximum driving torque wheel is set as 0 in step 760, by setting the transform 
coefficient of braking pressure and damping torque to Kp, the target braking pressure Pti of each wheel other than the maximum 
driving torque wheel calculates according to the following formula 63, and progresses to step 800 after an appropriate time. 
Pti« (Twtmax-Xi/Xmax-Twti)/Kp .... (63) 

[0102] In step 770, it is set as 0, the target braking pressure Pti of each wheel calculates according to the following formula 64 in step 
780, and the target driving torque Tet of an engine 10 progresses to step 800 after an appropriate time. 

Pti=-Twti/Kp .... (64) 

[0103] According to the first operation gestalt of illustration, in step 100, it is based on the vehicle speed Vx etc. in this way. As a 
target movement quantity of state of a vehicle Target yaw rate gammat of a vehicle. The target lateral acceleration Gyt of a vehicle and 
the target order acceleration Gxt of a vehicle calculate. The target order force Fxt of the vehicle on step 150 and corresponding to the 
target order acceleration Gxt of a vehicle as an amount of target internal states of a vehicle. Target slip-angle betat of the target lateral 
force Fyt of the vehicle corresponding to the target lateral acceleration Gyt, the target yaw moment Mt of the vehicle corresponding to 
target yaw rate gammat, and a vehicle calculates. 

[0104] Moreover, while the normal load Fzi of each wheel calculates in step 200 and the target generating force Fxyt of a vehicle 
calculates in step 250 as resultant force of the target order force Fxt of a vehicle, and the target lateral force Fyt First target generating 
force FxytOi of each wheel which attains the target generating force Fxyt of a vehicle, without giving the yaw moment to a vehicle 
calculates. By the control law which makes the target generating force Fxyti of each wheel strictly in agreement in the direction of the 
target generating force Fxyt of a vehicle in step 300 Second target generating force deltaFxyti of each wheel for attaining only the 
target yaw moment Mt of a vehicle calculates, and the target generating force Fxyti of each wheel calculates in step 350 as the sum of 
first target generating force FxytOi and second target generating force deltaFxyti. 
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[0 1 05] Therefore, according to the first operation gestalt of illustration, so that the target order force Fxt, the target lateral force Fyt, 
and the target yaw moment Mt of a vehicle may be attained certainly So that the target lateral acceleration Gyt of target yaw rate 
gammat of a vehicle and a vehicle and the target order acceleration Gxt of a vehicle may be attained certainly, if it puts in another way 
The amount of steering control operation can calculate the target generating force Fxyti of each wheel, and according to an operator by 
this (steering angle theta). It can be made to run a vehicle stably in the state of movement of the request according to the amount of 
driving force control operation (throttle opening Ta), and the amount of braking control operation (brake-pedal treading strength Fb). 
[0106] Moreover, since the direction of the target generating force Fxyti of all wheels can be completely adjusted in the direction of 
the target generating force Fxyt of a vehicle, it can prevent certainly that a part of force which each wheel generates acts on the car 
body of a vehicle 1 2 vainly as internal stress, and can be made to run a vehicle stably, using most efficiently the force which each 
wheel generates by this. 

[01 07] Moreover, target rudder angle deltati of each wheel which attains the target generating force Fxyti of each wheel in step 600 
according to the first operation gestalt of illustration. The target wheel order force Fwxti in the wheel coordinate of each wheel and the 
target slip ratio Sti of each wheel calculate. In step 700, the target braking pressure Pti of each wheel and the engine target driving 
torque Tet calculate. In step 800, rudder angle deltai of each wheel tums into target rudder angle deltati. A command signal is 
outputted to the rudder angle control device 62 and an engine control system 26 so that the output torque of an engine 10 may turn into 
the target driving torque Tet. Moreover, the generating force of each wheel is controlled by the target generating force Fxyti of 
corresponding, respectively, by controlling a damping device 42 so that the braking pressure Pi of each wheel tums into the target 
braking pressure Pti. 

[0108] Therefore, since according to the first operation gestalt of illustration the rudder angle and braking/driving force of each wheel 
are controlled so that the generating force of each wheel turns into the target generating force Fxyti of corresponding, respectively In 
the case of the conventional transit control unit by which only the braking/driving force of a wheel is controlled, it compares. The 
magnitude of the generating force of each wheel and the control range of a direction can be expanded, the engine performance of a 
wheel (tire) can be used effectively, and, thereby, the generating force of each wheel can be certainly controlled in the target 
generating force Fxyti of corresponding. 

[01 09] Moreover, by carrying out feedforward control of the rudder angle and braking/driving force of each wheel so that the 
generating force of each wheel may turn into the target generating force Fxyti of corresponding, respectively, like **** according to 
the first operation gestalt of illustration Since the vehicle order acceleration Gx, lateral acceleration Gy, and the yaw rate gamma are 
controlled by the target order acceleration Gxt of a vehicle, the target lateral acceleration Gyt, and target yaw rate gammat, 
respectively In the case of the conventional common transit control unit with which the braking/driving force of each wheel is 
controlled by feedback control according to an individual so that this deflection becomes small based on the deflection of the target 
behavior index value of a vehicle, and the actual behavior index value of a vehicle, it compares. Transit movement of a vehicle can be 
controlled according to the operation by the operator certainly and effectively, without producing problems, such as response delay 
and hunting. 

[0110] Target rudder angle deltati of each wheel for making the generating force of each wheel into the target generating force Fxyti in 
step 600 especially according to the first operation gestalt of illustration. The target wheel order force Fwxti in the wheel coordinate of 
each wheel and the target slip ratio Sti of each wheel calculate. While Vrwti calculates whenever [ target wheel speed / of each wheel ] 
based on the target slip ratio Sti in steps 710 and 720 and the target wheel acceleration Vrwdti of each wheel calculates in step 730 
Since target running torque Twti of each wheel calculates based on the target wheel order force Fwxti of each wheel, and the target 
wheel acceleration Vrwdti As compared with the case where the target wheel acceleration Vrwdti calculated based on the target slip 
ratio Sti of each wheel is not taken into consideration, target running torque Twti of each wheel can be calculated correctly. 
[0111] Moreover, according to the first operation gestalt of illustration, based on the maximum Twtmax of a driving side, the target 
driving torque Tet of the engine 10 as a driving source calculates among target running torque Twti(s) of each wheel. Since the target 
braking pressure Pti calculates based on target running torque Twti of Maximum Twtmax and other wheels about other wheels other 
than the wheel whose target running torque is max While controlling an engine 10 so that the driving torque tums into the target 
driving torque Tet, the generating force of each wheel is certainly [ easily and ] controllable in the target generating fotce Fxyti by 
controlling the braking pressure Pi of a wheel besides the above to the target braking pressure Pti. 

[0112] Moreover, according to the first operation gestalt of illustration, in step 660, deflection deltaFwyti of the target wheel lateral 
force Fwyti and the lateral-force generating forecast Fwyati calculates. When the magnitude of deflection deltaFwyti of the target 
wheel lateral force Fwyti and the lateral-force generating forecast Fwyati is under a reference value in steps 670-690 Target rudder 
angle deltati of the wheel concerned is set as the last target mdder angle, and when the magnitude of deflection deltaFwyti of the target 
wheel lateral force Fwyti and the lateral-force generating forecast Fwyati is beyond a reference value Since the value from which the 
last target rudder angle was corrected in the amount deltadeltati of target rudder angle corrections is set as target rudder angle deltati of 
the wheel concerned while the amount deltadeltati of target mdder angle corrections calculates based on deflection deltaFwyti, it can 
calculate certainly, without making target rudder angle deltati of each wheel emit. 

[0113] The second operation gestalt drawin g 6 is a flow chart which shows the main routine of rudder angle control of each wheel in 
the second operation gestalt of the transit control device of the four-flower vehicle by this invention, and braking/driving force control. 
In addition, in drawin g 6 , the same step number as the step number attached in drawing 2 is given to the step corresponding to the step 
shown in drawing 2 . 

[01 14] Steps 50-250 and steps 600-800 of this operation gestalt are performed like the first above-mentioned operation gestalt. By the 
control law which distributes the target generating force Fxyt of a vehicle in proportion to the touch-down load of each wheel strictly 
according to the routine shown in drawin g 7 in step 400 performed by the degree of step 250 The correction factor Kr to the resultant 
force Fm of the generating force (second target generating force) of each wheel for attaining only the target yaw moment Mt of a 
vehicle, the target basic generating force Fbxyti of each wheel (i=fl, fr, rl, rr), and the target basic generating force of each wheel 
calculates. 

[0115] In step 550, the target generating force Fxyti of each wheel calculates as a product of a correction factor Kr and the target basic 
generating force Fbxyti according to the following formula 65, and progresses to step 600 af^er an appropriate time. 
Fxyti=Kr-Fbxyti .... (65) 

[0116] In step 410 of the resultant force Fm of the second target generating force of each wheel shown in drawing 7 , the target basic 
generating force Fbxyti of a vehicle, and a correction factor Kr operation routine Distinction of whether the product of the vehicle 
order acceleration Gx and the lateral acceleration Gy of a vehicle is 0, That is, when distinction of whether the vehicle order 
acceleration Gx or the lateral acceleration Gy of a vehicle is 0 is performed and negative distinction is performed, it progresses to step 
450, and when affirmation distinction is performed, it progresses to step 420. 

[0117] So that the wheel which attains the target yaw moment Mt of a vehicle by vector rotation of the wheel generating force in step 
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420 may be specified as a right-and-left front wheel and a right-and-left rear wheel While j which shows the wheel by which vector 
rotation of the wheel generating force is carried out is set as ft, fr, rl, and rr Include-angle thetaj G=fl, fr, rl, rr) which the vector of 
target generating force FxytOi of each wheel makes to the segment which connects the grounding point Pzi of each wheel and the 
center of gravity 90 of a vehicle as the case where j is fr and rl is shown in dniwingJML calculates according to the following formulas 
66-69. 
[0118] 

thetafl=tan-l|FxtO fl/FytOfl|-tan-l|2 Lf/Tr| .... (66) 
thetafr=tan-l|FxtO fr/FytOfr|-tan-l|2 Lf/Tr| .... (67) 
thetarl=tan-l|FxtO rl/FytOrl|-tan-l |2 Lr/Tr| .... (68) 
thetarr^tan-ljFxtO rr/FytOrr|-tan- 1 12 Lr/Tr| .... (69) 

[0119] The resultant force Fm for generating only the target yaw moment Mt of a vehicle according to the following formula 70 in 
step 430, i.e., the resultant force of the second target generating force of four flowers specified in step 420, calculates 
[0120] 
[Equation 1] 

Fm=Iy yty^ cos i (7 0) 

i = j 

[0121] In step 440, the target basic generating force Fbxyti of each wheel (l=fl, fr, rl, rr) calculates according to the following formulas 
7 1 -74. 

Fbxytfl=(Fxyt0fl2+Fm2) 1/2 .... (71) 
Fbxytfi=(Fxyt0fr2+Fm2) 1/2 .... (72) 
Fbxytrl=(Fxyt0rl2+Fm2) 1/2 .... (73) 
Fbxytrr=(Fxyt0rr2+Fm2) 1/2 .... (74) 

[01 22] When distinction of whether the product of the vehicle order acceleration Gx and the lateral acceleration Gy of a vehicle is a 
forward value is- performed in step 450 and negative distinction is performed, it progresses to step 490, and when affirmation 
distinction is performed, it progresses to step 460. In addition, the vehicle order acceleration used for the product of steps 410 and 450 
and lateral acceleration may be values presumed based on the vehicle speed Vx etc., and may be the target order acceleration Gxt and 
the target lateral acceleration Gyt. 

[01 23] So that the wheel which attains the target yaw moment Mt of a vehicle by vector rotation of the wheel generating force in step 
460 may be specified as a forward left ring and a right rear ring While j which shows the wheel by which vector rotation of the wheel 
generating force is carried out is set as fl and rr and k which shows the wheel by which vector rotation of the wheel generating force is 
not carried out is set as fr and rl Include-angle thetaj (j=fl, rr) which the vector of target generating force FxytOfl of a forward left ring 
and a right rear ring and FxytOrr makes to the segment which connects the grounding points Pzfl and Pzrr of a forward left ring and a 
right rear ring and the center of gravity 90 of a vehicle calculates according to the above-mentioned formulas 66 and 69. 
[01 24] Resultant force of the second target generating force of the resultant force Fm for generating the target yaw moment Mt of a 
vehicle according to the above-mentioned formula 70 in step 470, i.e., a forward left ring, and a right rear ring calculates, and the 
target basic generating force Fbxyti of each wheel calculates according to the following formulas 75-78 in step 480 
[0125] 

Fbxytfl=(Fxyt0fl2+Fm2) 1/2 .... (75) 
Fbxytfr=FxytOfr .... (76) 
Fbxytrl=FxytOri .... (77) 
Fbxytrr=(Fxyt0rr2+Fm2) 1/2 .... (78) 

[0126] While j is set as fr and rl and k is set as ft and rr so that the wheel which attains the target yaw moment Mt of a vehicle by 
vector rotation of the generating force of a wheel in step 490 may be specified as a forward right ring and a left rear ring Include-angle 
thetaj which the vector of target generating force FxytOfr of a forward right ring and a left rear ring and FxytOrl makes to the segment 
which connects the grounding points Pzfr and Pzri of a forward right ring and a left rear ring, and the center of gravity 90 of a vehicle 
as shown in drawing 10 0=fr) rl) calculates according to the above-mentioned formulas 67 and 68. 

[0127] Resultant force of the second target generating force of the resultant force Fm for generating the target yaw moment Mt of a 
vehicle according to the above-mentioned formula 70 in step 500, i.e., a forward right ring, and a left rear ring calculates, and the 
target basic generating force Fbxyti of each wheel calculates according to the following formulas 79-82 in step 510 
[0128] 

Fbxytfl=FxytOfl .... (79) 
Fbxytfr=(Fxyt0fr2+Fm2) 1/2 .... (80) 
FbxytrI=(Fxyt0rl2+Fm2) 1/2 .... (81) 
Fbxytrr=FxytOrr .... (82) 

[0 1 29] In addition, in the above-mentioned step 430,470,500, since resultant force Fm cannot be attained even if it carries out vector 
rotation of minimum value FxytOmin of the first target generating force by setting to FxytOmin the minimum value of first target 
generating force FxytOj of the wheel specified in step 420, when it is |Fm|>|FxytOmin|, resultant force Fm is set as FxytOmin. 
[01 30] A correction factor Kr calculates as a value with which the following formula 83 is filled in step 520. 
[0131] ^ 
[Equation 2] 

Krjs^Fxyti'-j^^J-hXFxyt^ . = Fxyt (83) 

[0132] According to the second operation gestalt of illustration, in this way by the control law which distributes the target generating 
force Fxyt of a vehicle in proportion to the touch-down load of each wheel strictly in step 400 The resultant force Fm of the second 
target generating force for attaining only the target yaw moment Mt of a vehicle. The correction factor Kr to the target basic generating 
force Fbxyti of each wheel and the target basic generating force of each wheel calculates, and the target generating force Fxyti of each 
wheel calculates as a product of a correction factor Kr and the target basic generating force Fbxyti in step 550. 
[0133] Therefore, since the target generating force Fxyti of each wheel will be calculated so that it may be proportional to the 
magnitude of the friction circle of each wheel strictly if it puts in another way so that it may be proportional to the touch-down load of 
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each wheel strictly, the marginal margin to the force which each wheel may generate can be made into max, and, thereby, the force 
generating capacity of each wheel can be demonstrated to the maximum extent. 

[0 1 34] According to the second operation gestalt of illustration, in steps 410, 420, 450, 460, and 490, it is especially based on the sign 
of product Gx-Gy of the vehicle order acceleration Gx and the lateral acceleration Gy of a vehicle. If it puts in another way, based on 
the direction of the target generating force Fxyt of a vehicle, two wheels which attain the target yaw moment Mt of a vehicle 
efficiently by vector rotation of the wheel generating force are specified. The resultant force Fm of the second target generating force 
for generating only the target yaw moment Mt about the vehicle specified in step 430,470,500 calculates. In steps 440, 480, and 5 1 0, 
the target basic generating force Fbxyti of each wheel calculates based on the resultant force Fm of first target generating force FxytOi 
of each wheel, and the second target generating force. When the magnitude of the target basic generating force Fbxyti is amended by 
the correction factor Kr in step 550, the target generating force Fxyti of each wheel calculates. 

[0 1 35] When the resultant force Fm of the second target generating force calculates about one wheel or all wheels irrespective of the 
direction of the target generating force Fxyt of a vehicle According to the second operation gestalt of illustration, to the direction of the 
target generating force Fxyti of all wheels becoming in the different direction from the direction of the target generating force Fxyt of 
a vehicle Since the target generating force Fxyti of two wheels other than the specified wheel surely becomes the same as that of the 
direction of the target generating force Fxyt of a vehicle The force of acting on the car body of a vehicle vainly as internal stress as 
compared with the case where the resultant force Fm of the second target generating force calculates, about one wheel or all wheels 
can be reduced. 

[0 1 36] In addition, according to the second operation gestalt of illustration, since steps 50-250 and steps 600-800 are performed like 
the case of the first above-mentioned operation gestalt, the same operation effectiveness as the above-mentioned operation 
effectiveness of the first operation gestalt acquired by these steps can be acquired. 

[0137] Although this invention was explained to the detail about the specific operation gestalt above, probably this invention will not 
be limited to an above-mentioned operation gestalt, and it will be clear for this contractor its for other various operation gestalten to be 
possible within the limits of this invention. 

[0138] For example, in the operation gestalt of illustration, a vehicle 12 has the drive system which transmits the engine 10 as a 
driving source, and the driving torque of a driving source to each wheel by the fixed allocation ratio. The driving force control means 
which controls the driving force of all wheels in the gross when a braking/driving force control means controls the driving torque of an 
engine 10 (engine control system 26), Although it consists of a controllable damping force control means (a damping device 42 and 
electronic control 50) according to the individual, the damping force of each wheel By constituting a vehicle, for example as the so- 
called vehicle of a wheel in motor type, a driving force control means is controllable according to an individual in the driving force of 
each wheel, and it may be constituted so that a damping force control means may be controllable according to an individual in the 
damping force of each wheel. 

[0139] Moreover, in the first operation gestalt of illustration, although each wheel is steered by carrying out adjustable control of the 
effective length of the tie rods 58L, 58L, 68L, and 68R of the hydraulic power-steering equipments 56 and 66 by Actuators 60L, 60L, 
70L, and 70R, each wheel may be constituted so that it may be steered with the power steering system respectively prepared according 
to the individual. 

[0140] Moreover, in the first operation gestalt of illustration, although all are deltaFxyt(s), the sum total of the sum total of second 
target generating force deltaFxytfl of the right-and-left front wheel for attaining only the target yaw moment Mt of a vehicle, and 
deltaFxytfr and second target generating force deltaFxytrl of a right-and-left rear wheel, and deitaFxytrr Second target generating force 
deltaFxytfi of the right-and-left front wheel for attaining only the target yaw moment Mt of a vehicle, Set the sum total of deltaFxytfr 
to deltaFxytf and the sum total of second target generating force deltaFxytrl of a right-and-left rear wheel and deitaFxytrr is set to 
deltaFxytr. As long as deltaFxytf and deltaFxytr have fixed relation mutually, deltaFxytf and deltaFxytr may be calculated as a value 
which is mutually different. 

[014 1] for example, the ratio of the distance Lr of the vehicle cross direction between the centers of gravity of a vehicle and rear wheel 
axles ~ it may be set up so that it may become Lr/Lf [ as opposed to / in the ratio of deltaFxytf / as opposed to deltaFxytr in sum total 
deltaFxytf of the second target generating force of a front wheel, and sum total deltaFxytr of the second target generating force of a 
rear wheel / Lf for the distance of the vehicle cross direction between the center of gravity of a vehicle, and a front-wheel axle ] 
[0142] In this case, the above-mentioned formula 36 and a formula 37 become as the following formula 84 and a formula 85, 
respectively. 

Mt=Iy-gamma td ={(Fzfi-Dfi+Fzfr-Dfr)/(Fzfl+Fzfr)} and deltaFxytf +(Fzrl-Drl+Fzrr-Drr)/(F2rH-Fzrr)} -deltaFxytr = KFzfl-Dfl+Fzfr- 
Dfr)/(Fzfl+Fzfr) +(Fzrl-Drl+Fzrr-Drr)/(Fzrl+Fzrr)} 
- L/UdeltaFxytf .... (84) 

Km=!(Fzfl-Dfl+Fzfr-Dfr)/(Fzfl+Fzfr) +(Fzrl.Drl+Fzrr-Drr)/(Fzrl+FzrT)} (L/Lr) 
.... (85) 

[0143] Therefore, second target generating force deltaFxyti (i=fl, fr, rl, rr) of each wheel for attaining only the target yaw moment Mt 

of a vehicle is calculated according to the following formulas 86-89. 

[0144] 

deltaFxytfi=(Fzfi/(Fzfl+Fzfr)} -deltaFxytf -{Fzfl/(Fzfl+Fzfr)} and ly-gamma tdynon .... (86) 
deltaFxytfr={Fzfr/(Fzfl+Fzfr)) -deltaFxytf = {Fzfr/(Fzfl+Fzfr)} and ly-gamma td/km .... (87) 
deltaFxytrl=-{Fzrl/(Fzrl+Fzrr)} -deltaFxytr =-{Fzrl/(Fzrl-fFzrr)} and ly-gamma td (L/Lr)/Km .... (88) 
deltaFxytrn=-{Fzrr/(Fzrl+Fzrr)) -deltaFxytr =-{Fzrr/(Fzrl+Fzrr)} and ly-gamma td (L/Lr)/Km .... (89) 
[0145] 

[Effect of the Invention] According to the configuration of claim I of this invention, so that more clearly than the above explanation It 
is based on the amount of steering control operation by the operator, the amount of driving force control operation, and the amount of 
damping force control operation. The target order force of a vehicle, Since the rudder angle and braking/driving torque of each wheel 
are controlled so that the target lateral force of a vehicle and the target yaw moment of a vehicle calculate and the target order force of 
a vehicle, the target lateral force of a vehicle, and the target yaw moment of a vehicle are attained by the generating force of each 
wheel As compared with the case where only the braking/driving force of each wheel is controlled, the magnitude of the generating 
force of each wheel and the control range of a direction are expanded. The engine performance of a wheel (tire) can be used 
effectively, transit movement of a vehicle can be certainly controlled according to an operator's operation by this, and the performance 
traverse of a vehicle can be raised. 

[0146] Moreover, by carrying out feedforward control of the rudder angle and braking/driving force of each wheel so that the 
generating force of each wheel may turn into the target generating force of corresponding, respectively according to the configuration 
of claim 1 Smce the vehicle order force, lateral force, and the yaw moment are controlled by the target order force of a vehicle, target 
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lateral force, and the target yaw moment, respectively In the case of the conventional common transit control unit with which the 
braking/driving force of each wheel is controlled by feedback control according to an individual so that this deflection becomes small 
based on the deflection of the target behavior index value of a vehicle, and the actual behavior index value of a vehicle, it compares. 
Transit movement of a vehicle is effectively [ certainly and ] controllable according to the operation by the operator. 
[0147] Moreover, while the direction of resultant force of the target generating force of each wheel meets towards resultant force of 
the target order force of a vehicle, and the target lateral force of a vehicle according to the configuration of claim 2 Since the 
magnitude and the direction of the target generating force of each wheel are determined that the target order force of a vehicle, the 
target lateral force of a vehicle, and the target yaw moment of a vehicle are attained by resultant force of the target generating force of 
each wheel The magnitude and the direction of the target generating force of each wheel can be determined that the target order force 
of a vehicle, the target lateral force of a vehicle, and the target yaw moment of a vehicle are efficiently attained by the generating force 
of each wheel. Therefore, it can prevent certainly that a part of force which each wheel generates acts on the car body of a vehicle 
vainly as internal stress, and can be made to run a vehicle stably, using most efficiently the force which each wheel generates by this. 
[0148] Moreover, the first target generating force of each wheel for attaining the target order force of a vehicle, and the target lateral 
force of a vehicle according to the configuration of claim 3, without giving the target yaw moment to a vehicle, Since the target 
generating force of each wheel calculates as the sum with the second target generating force of each wheel for attaining only the target 
yaw moment, the target generating force of each wheel can be calculated so that the target order force of a vehicle, target lateral force, 
and the target yaw moment may be attained certainly. 

[0149] Moreover, the second target generating force of each wheel attain the target yaw moment can be calculated certainly, without 
[ without the direction of resultant force of the target generating force of each wheel breaks down the relation which meets towards 
resultant force of the target order force of a vehicle, and the target lateral force of a vehicle according to the configuration of claim 4, 
and ] breaking down greatly the relation in which the target generating force of each wheel is proportional to the touch-down load of 
each wheel. 

[01 50] Moreover, the target generating force of each wheel for attaining the target order force of a vehicle, target lateral force, and the 
target yaw moment can calculate certainly, without according to the configuration of claim 5, the direction of resultant force of the 
target generating force of each wheel breaking down the relation which meets towards resultant force of the target order force of a 
vehicle, and the target lateral force of a vehicle, while the target generating force of each wheel is proportional to the touch-down load 
of each wheel completely. 

[0151] Moreover, according to the configuration of claim 6, as a wheel made suitable for generating the second target generating force 
efficiently, since a wheel with the larger arm length of the yaw moment of the circumference of the center of gravity of the vehicle by 
the target generating force of [ second ] the wheels on either side is specified As compared with the case where other wheels are 
specified, the magnitude of the second target generating force may be small, therefore the amount of amendments to the magnitude of 
the target generating force of the specified wheel and the target generating force of wheels other than the specified wheel can be made 
small. 

[0152] Moreover, by certainly being able to adjust the direction of the target generating force of the wheel which is not specified 
towards resultant force of the target order force of a vehicle, and target lateral force, therefore specifying one wheel or all wheels 
While being able to calculate the target generating force of each wheel easily as compared with the case where the direction of the 
target generating force of all wheels differs from the direction of resultant force of the target order force of a vehicle, and target lateral 
force A part offeree generated by the wheel can reduce certainly extent which acts on a vehicle vainly as internal stress. 
[0153] Moreover, according to the configuration of claim 7, the target rudder angle of each wheel for attaining the target generating 
force of each wheel and the target braking/driving torque of each wheel can be calculated certainly, and it can calculate certainly 
according to the configuration of claim 8, without making the target rudder angle of each wheel emit. 



[Translation done.] 



http ://www4. ipdl. inpit. go .jp/cgi-bin/traii_web_cgiejj e 



8/20/2007 



JP,2002-254964,A [DRAWINGS] 



Page 1 of 6 



* NOTICES ' 



JPO and INPXT are not responsible for any 
damages caused by the use of this translation. 



1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 




[ Drawing 2 ] 



http://www4jpdl.inpit.go,jp/cgi-bin/tran_web__cgi_eije 



8/20/2007 



JP,2002-254964,A [DRAWINGS] 



Page 2 of 6 



S 5 0 1 
S 1 0 0 1 

wmwmssmsmt ~ 1 

(sfflg- u- hyt.g««aigfltGvt.B«airttiipajtGxO 

S 1 5 0 i 

S 2 0 0 1 ' 

S 2 5 0 1 

Mt- 0 ^«>^*M(73 i F xytOi ^ 1 

( Bg%±iHg/? F xtO< . B»«^«^ F YtOi ) 

MtafltWliE«AF)cvtia» (B3) 
S 3 5 0 1 

(F)cyll=g FxYtOi4-A Fxytl) 
S 6 0 0 1 

^*«kcoiM6Aatugfel*Mt4^^F«ittJ 
mm^yyymsiimm (H4) 

S 7 0 0 i 

|fr»igioB««B)ffpti»y>aggtthA.^Tetani (bs) I 
s a 0 0 i ~ 

1 

I Drawin^ 3] 
S 3 2 0 1 

S 3 3 0 1 

' i ^ ' 

( S 3 5 0 

[Drawing 4 | 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 



8/20/2007 



JP,2002-254964,A [DRAWINGS] 



Page 3 of 6 



(StU Fwxti, StI-Xli) 
S 6 1 0 1 



5 6 2 0 1 



S 6 3 0 



^mUSfyUM^ij F KYt i it.^AMi?<n 



s 6 4 q 1 



(igwtl*girti+»ti) 



S 6 5 0 



r 



S 6 6 0 1 

(AFwyjaiFwytl— Fwyai) 



S 6 7 0 1 
<|AF«vij<AFwvo?> -— 



S 6 8 0 



(A^ t=Ftfytt— Fwyat) 



S 6 9 0 1 



S 6 7 S , 



(A^ti-Ka-AFwyl) 
(*tl-*lH-Afftl) 



J 



CS 7 0 0^^ 



|-D pjwing_5| 

(PtkTetlal) 
S 7 1 0 i 

s 7 2 0 i 
s 7 3 0 1 



S74q1 . _ 

<^roTwti<T?> -^ 



S 7 5 0 , 

(Te»=TirtrTttx- Rd/^Xmax) 



S 7 6 ^ , 



iBKpt 



S 7 7 0 , 



(Tet=0) 



(Pti«(Twimax'XI/XH>ax-Twti)/Kp) 



S_7 B 0 i 

IliBHHffPtTSg — 

(Ptl="T»tl>^Kp) 



J 



(sToo^ 



[ Drawing 7 | 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web__cgi_ejje 



8/20/2007 



JP,2002-254964,A [DRAWINGS] 



Page 4 of 6 



S 4 1 0 i 

<Gx> GvO ?> 1±±. 



S 4 5 0 



<G)i ' Gv>0 ?> 



J — 



S 4 6 0 



fr.rl 



S 4 7 0 1 



S 4 9 0 1 

i — fr.rl 

5 0 0 I 



S 4 2 0 



J — f l-rr 



S 4 3 0 



S 4 8 0 1 S 5 1 0 1 S 4 4 0 1 

FtevtiiMt 

1 



HP ii'i'^Mll liii'M 



S 5 2 0 



J 



' 1 ' 

CS 6 0 0^ 

[Drawing 9 



12- 




IQravying_61 



S 5 0 



S 1 0 0 



S 1 5 0 



S 2 0 0 1 

|»W(;)tfaffiaF2i«g| 

S 2 5 0 1 



(««MOt(|-0>Se^^) FxytOi)^: 

(iW»^OT«:^Fxtoi . a««^«* F y to j ) 



S 4 0 0 



r 



Mt^^Fn. S«Ra^^^FbxytU 
^]E^S[Kr>SX (B)7) 



S 5 5 0 1 



^9«ta>s F xvt i 

(Fxyti=*K ■ FbxytO 



S 6 0 0 i 



S 7 



0 0 1 



S 8 0 0 i 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi ejje 



8/20/2007 



JP,2002-254964,A [DRAWINGS] 



Page 5 of 6 



I Draw ing 8] 

12 




L 



I Drawing 1 1 ] 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 



8/20/2007 



JP,2002.254964,A [DRAWINGS] 



Page 6 of 6 




Tr 



[Translation done.] 



http://vvrvvw4.ipdl.inpit.go jp/cgi-bin/tran_web_cgi_e^^ 8/20/2007 



(19)H*BW^Jt (J P) (12) i& §^ 1^ i2t ^ (A) 



#182002-254964 

(P200Z-254964A) 



(SDlntCL' 




F I 


f-73-F-(##) 


B6 0K 41/28 




B 6 0 K 41/28 


3D0 3 2 


41/00 


30 1 


41/00 3 0 1A 


3D0 4 1 






30 IF 


3G093 






3 0 IG 




B 6 2 D 6/00 


2YW 


B6 2D 6/00 ZYW 








i ^ m^<OfkS OL (± 20 H) 




(21)ttlHS# 


l$B2001— fi491RfP>9f1fl1 — fulfil 


(71)tiiHA 000003207 












n/c&iOifte o noon /n/\/\« o 

MrfitlS^ 2 h28 B (2001. 2. 28) 








(TDtUieA 000003609 
















Sfiim3B0ilSfiX#Kr:«w^5l8mKS4l« 














(72)dK9a« ffiS |E=: 
























(74) 100071216 








on? Btt 












(54) [56MO«»] 









(57) mm] 

<fc 0 «>»w©^?ftt*rfij±3if 4« 

aS3--=e-^>hMt?&ij||#3n (S 1 0 0. 15 

^3fe:^FxvtOi;!)5S#^ n (S200. 250). miB 
oaMa-'=e--^> hMtcD^?:3ijs!c-r'5>/ca6<3[)S:¥*& 
(Dmil<DBSf6^AFxvti*sill#Sn ( S 3 0 0 ) . 
F xytOi i A F xyti i cDffl i Ur SSteOg^^^;^; F x 
yti^mn^tl^ (S3 5 0) o "^LXmU^^tjFxyt 

xt1. e«;J^y -^:7*^St1:!Cii?||^an (S6 0 0) . s 

et^&^SgtSn ( S 7 0 0 ) . S**iOjKft:?5>5gSfl6ft ^ 

^SlJ®$tl^> (S8 0 0) „ 



S 5 0 1 
s 1 0 0 i 

WiwlSlKHBlll 

1 (i«3-l^"hruBW»fl |lMGvt.BattttlBMGKt) 
8 1 S 0 1 



(B«tni:flFirt.a»ttA Fyt. 
8 2 0 0 i 

S 2 S 0 1 



I (a<i^W»^F«tOKBaHft^«^FYtOI) 
8 3 0 0 

m 



S 38 0 



(Ficytl«*P«y«0i-4-AFicvti) 
S S 00 i 



Bw;c'i?-r»3tiam (H4> 

8 7 0 0 i 



|»q:»(OB<wia&ffPii-aqr,a«gttKJu»T^tiint (asT 
s a Q 0 1 ~ 



So 

^m^<Dm-<D sm^^ti ^mub. mmm-ay mmm 

# HUiEaS 3 - y > h *iifiX-r 5 fcibK^BU 

L/t:iri2Sir«i©3-*-^ > h%^:^«c5*l— s©ri«& 
*'fe-rt^*s©3-^-^> hm^tj'^mm-r^^^t. 



C2) it#Pfl2 00 2-2 54964 

2 

tSJClB^-r S C i {C i 0 BirfBS»}fe©||-©S^^;^ 
iB4lcO*liio*ff*iJiB!$IS. 

^:^'&Smife©««6?gffi{cJt««lLrs-:®5&K:iB^^S c 
10 <bCCd:0B5IBS»»&©m-©eSIB^;>34?SISCL.. mfiB 

»-©Bts^:^}ii»^giwB(riawpi©es«!ra;^saf 

S'jiBaSjOgS8l:tFK:S-3#f!)iB||-©gtg|6^;>j;S:5^ 

i. WiB!|#3£$*ifc*«|{c-3i»rWfiai^— ©as^^:^3 
cc®ia;^c:^[«Fj©:^ji urH>riB0-©B«ii^:t>^si»-r 
^^©i^rwu. mriB<tsg^^^ia»^e«Bifgeif 
5£ $ nift^jg© 4 mrian-© B*in^;»3 i ir 
fB^-©s«#B*^i©^:^«ct9:3e-r-5*«i, mi&n 
M s n/c«teji(ii-©«ite© *stjct;-r s B-rtBH 

*«©@s«:^?rafi£-r s <t ^ h5ib!Nf^$ n/c*is©ir 
§Baa^^:tisoH(riB!|$5£ s infcmm\^m<Dmsi<Dmm 

® <t -r Sf»*« 3 {CfB«©»ffi©^tf *fJffllS5g. 

Cif^^6] MfB»ie#^#®«. Mia»-©@^^^ 

te© 5 %mrsBlg-©gS^^:*cc J: s:eiiS©*'C^^ 0 © 
30 3— *-y> ^©T-ASS*l:^*^,»:S■©:s^&?:!|f5£■r 
4c <!:4#«i-r*i9^6lCfB*S©»W©^?fSIH3PJ^ 

So 

i^mt, S»li©S«l»fl6IS«*SlffirS#l2<!:. KT 

©ssjKfticfni orsmm©a«;^ u -tfrnrnm 
40 -rs^si. B!riBS«*s©a^»jemrffc'3. BufBS»fts 
©bir;^ ^ft. Birias^©BSSi6?ta{c»-3# 
S*te©«:^j^^^jtIMj5:i>-SSx y 7-^*?SISt^S 

^®<b. mis.&msi<DBm:m^nrr^^, BtrfB&:£t&©@ 
irfBS»li©«:^^%^?«ijfii. HiriBS»fS 

1 (cfBt£©$fiS©^tf®r(SilSlg. 

50 •«'Jffli©®M©;*clr335sai|ifii5|5j®-e*4it{c». § 



3 

«±r* « i * {c«. m&mmmim:f] i m^mttm^ 
fcffi*s»*&©g«fltii{cias-r i c i ^ri^aii -r -Sit 
CO 00 1 ] 

SiJ«c*iJSPoi«B&»IB©3ttf*<Iffll^gS{cC^5. 
[0 00 2] 

UT. «^x.5i!^*^ 1 1 -500 38 O^^M'&miCME 

i»T s«if&<osjj«c>3%<isijtcsijiai-r s c i tc j: rmw 

o 3 — =& - y > [- *$ij®-r J: 5 «fi£ 3 n/c^tf satai^ 

[0 00 3] 

h-r. fier>-r»w©H<r^. mt}. 3-*-y>h*ia 

[0004] L*>s{c±j$©jptfiE*©^tf*fltaiisg«c 
■r 0 i^«6«i©iKft «— ^^^-r c i * 

^*i|%^-r S :^©:^ ^ $ a!>':^[Si©$iJiSi4ifflccRgw*s 

j&s-c^-r^ fieo-cae3R©^tf*(i'(ai^{c»»w©^ffi4 

[0 00 5] */cfit*©-ifte5]^c^tT*fJtaj«gccj?-(,»t: 

-3 r 0 . Mm(omm<ommi)m^mmj: 0 ^n/c c 

^©$IJiSl©SS14?ffi«©.i:.g*i e> -7 ^ - F ^' 5' ^rV > 



C3) !^ea2 00 2-2 54 9 64 

4 

5!tj|©^tt30i*S. 

[000 6] ^<E^?^«, S»JS©*iJlBi«i;^j*$iJ®-r'Sc 
i fc J: 13 ^iB©^ff aabisMtair * J: ^ 3 tifcse* 
©^?f sijw$igccj«>c-t i>±m<Dita^!Simicm^x aj: 3 n 
/c*>©-c*o. *»?g©is&affl«. s*te©»e^fi* 
i>umt^t iy&mi^imMrit>o:^^ 3sc^*fsi© 
*fJiaiffiB«:fifc^-r-5<tit{c. aite^©aiiteaif^{c*fit;r 

10 :^{C!&SJ:^S«»fe*s»*-r5:t>©;^*3SO-;?iPi* 
r $fs©^?ftt=&isi± 3 •& c i -r* 5. 

[0 00 7] 

immi:mm-i>tcBb<o^m] ±i^©^s>a:a!H». * 

^BJ«cJ:ntf. i«^^l©«^. BPfe^n^tiS^© 
«e^iRO'®J«E«i:^»*fflS!ltc$iJiSppitie/j:)jei^$ijJSl)^©Siy: 
*lllg»:^7SiWi8?&ffl!^fc«9i©^?f*iIffli^a«: 

«naa«Bjfiyj. friea««^». uiHa«3-*-^> 
timu^mt. BuiH#*is©a^^fc^7{ca-3*s**& 
mw^m. t . s^©<r£ft so"*ij|gsti;'3*s-e n-^^nifria 

WT 5 c i -r *««i©*tf*iJ«fl^aK: J: -^xm 
fi£3n-S. 

[0008] ±fEif*]® 1 <DmmicJ:tiit. j»B5»S» 

ii©j!gA«ii8(i{ciKiiipajgi^ji}gA$ij^#i2;g{e^, aig 

ts. ^moymw^ti, mfPi©s«3-*-y>i-{cs-:3 
#sm*l©as^:b*iill#3n. s«^©ssj^:»3 
40 s«$&©gs«6ftso*s»j|gaft h ;u *mn 
3n. sm?feoflfeftRafMffitth;i'i'*«-?-*i-etiBSiK 

h ;u ^ {c S J: ^> ftijffl) 3 n S©-C. S 
^©^*;^i«:j:f3miS©S«W^. «IPi©B»lt 

m^©@«^-*-y>^J!)ii^3n4J:^S»^& 
©«s^^S!>'*iMS!i h jui'*i$ijtiii3n. cn(cj: 0 smss 
<Dwmit}(o^i)mm 3 n sti-^Kii: L/-c5i*tc*w© 

[0 00 9] */c^^H^{c<intf > ±3£©iS^c^Jli;& 

50 fe*teaig^:^}ii»^i9:»S(riBsm^©aa^^:dio 



'^mm^tii, (if2}?Ji2o«^) , 

[0010] n^2CD«ttK{c<t:ti». ^vnomm^ 

[0 0 1 1 ] Sfc*^q««:j:ti«. ±a©iS)5:iRS* 
[0012] ii^3(D«lS«:J:n«. «S|{CS«3- 

i)mm^ti^<ov. Mmommm^i^. smmti. mm 

[0013] S/c*^W{Cj;4l«. ±m(0£WJ:Wm^ 

^mmicm^^K. ±iBfS*«3©«fiSJcif^(,»r. «r 

m L rs*»{cig^-r S c i fc i H>riB^m$^©l&— © 
^m<D a wmti t ©^:^©*isi ccs-5# mriaa* 3 - 

h©i^*^fiS-r.S/c«t)Jc:£;eHrf*g*s^-r-<# 
3 - ^ > h sc*t L— S©M^* U trm^c^ a 



C4) !RFia2 0 0 2-2 54 964 

6 

h^**^:6itr^©Sti?^a{cJ:fcPlLr£q& 

mrtitcffi^-r s i^^Kmrief^ift© 3 y > nei;^) 
itc J: frt2S«ig©ir-©B«^;»3*jii#r-5#e 

[0014] i«*^4©«^!S{cj:n{3:. s»*&©SJi&<w 
«*s*Ji>6ti. Wi©a«mr«:^i*W©S««l:^7i© 

^;'3*ss»«i©Sfi<^sfcj:be«i t -cs$*i{cie^ s n s 
c i K J: 0 §«is©^-©@s^^*iisi#3n, aa 

10 3-*-^>hSCJ«»fiS©as«9^imSi©aia«:t» 

<i:©^:^©:^Ffii(ca-3^aS3-*-^ > h©,;«).^:a^ 

3 — y > h ^;f3*Sv||Si 3 n S i *{C^^&fg|S7!ii^ 

^■t^t:r3<J>^%]rh or8J*i©3-*-j< > hfs^fc 
stu— ^©H^5:^crf^*s©3-*-j<> vms^tstm 

a*g{ci2^>sns c <b k: J: 0 &»ie©sr-©a«^^:^ 
20 3»s?li»3n4©t?. S*^®©as^:^»©^;^J©:^[SI*l 
*iS©a«B(ra;^So**fB©aSBi:^©-^:'3©:)5r[Sicc?9 

S3-*-y> h*ai<iR-r4«r*«s©m-©@«i^;^ 

[00 15] a;:fe:*:^?gocj:n«. 
mmicmmt^<. ±ai»*3B3©«»!Sfcs«-c>r. m 
ia*tta^^;'3}ii^#m«s»?§©mi5s=&5»f» -s 
^la^ffL/. B(rie»-©as^^;'3vg@^^«mri2»^ 
30 ©asw^<tBiriBm88©aa«:'3«!:©^:^*swe© 

miiS©ll-©a«^^;^4?ll#b. HgiBI^-©aii^^ 

timn^mmtmm<ommm'iitsRzmitEmi<Dm^ 

«:^jccK-5 1 iriB»- ©Btl%*:*3*«i*fl«j{c»^3 it 

nfc»tetc-5i,»t:Bufa0— ©aa^:^{csitJS::5ifii© 

L. t(riB^isas^^;^j?is®[#igttfiia^«$tifcm*fe 
©aa^^* Bufa»-©a«*^ t mffem-©as 

;^(c^-rs#i2<!:. f!rtB!itS3n/cm*s©B5iaas^ 
^:b«!:Bi)iB!RF^$4afc*JSfeiii-©»tg©Biriaaa^:^ 
i ©^:f3*iiriBaw© asu^scxfrtB^iB© aei« 

Ro'mriB#S3 nfc»*iJWii-©»tg©Buiaaa^^© 

155©^^) , 

[0016] lf3jS^5©*afi£KJ:n«. #mte©m<5 

50 m.ifim>htx. mmo>mmtmtitMm<omwmtst(o 



ci:icj:<o^m^<om-<Dsm^^i!)imnsti. mm 

[0017] ^/cJfc^BjK: j:ti«. Jif^oiS^c^;& 
[0018] ii^6©«^{cj:n«> siz:©e«i6^ 

iS© ^ ©S^i^^tc J; S^©16.i:^Jl fj ©3 - 
*-y> h©T-AS$*l:;<C*t>??©*ie*l#S?n-5) 
©■C, ffe©*ie3!>»l$S3nSti^{Cj:bOr||-©gS#6 

^cymn^&tim>n^$ n/c«$gjun©*$&©asi6 

[0019] *fc*#6W{c ±3ffi©iS)a:^i& 

«s©a«Sftfe<5M=&}a»-r.5#gi, mim'm^^-:^^ 

s^«te©jgii*©aig3itf :&io] ft i sfrin© a ti «6ft <t © 
iESm*&©S««teB«&^;. *JiBS«*S©BS::^ y 

^^mk<oiSsjjm^=^mm. t(riHS*«&©BS>^ y 
^(cs-:jgr§mi^©sSj9eftso*a«iiis h )ii>^mn 
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[0 02 0] n^mi <ommcj;:ti\t. mmomwiH 

s»*s©sm«ii^a*i?ii»3n. a^^:^jRo'BJr@ 
©s««6ft vLm-y^^mSiomSimmicm-i s s«*ss 

s^3i?f:^ri6ift<!:iir[5i©a:^^fti®fiji u-cs<4te© 
7:?"ft*JSii![S*i. #*iiS©BS»ti&Hirffe'!3. 

*S»(»©«:^^4^S'Jfiiso'S«x >; ^-^j&ijssj 
10 ^m^(ommm&wmti. s««?©eig»?s8i;^> 

-:5ts*fti©s^)j6ftso'a^iiiiK h jui^^ijussns 
©r. s»te©a*i^^*igfiS-r*/cA©s*ts©@ 

[0 02 1 ] Sfc;$:^|^CCJ:*i{3:. ±M<D^Wj:mM^ 

^fi^jKjifiEf . ±teii^^7©«fiS{css-c»r. 

ieS*M©gtgjKftaO'gS@jte h i; SriHSL-r 
20 :^#?Ai»»ffl5feiSr**<i:*cc«. ^»te©a:^j|£ft 

*i(r0©B««eft{ctB£u. mf&m^mm:ht.mum 
{c». H(rfBas«j«8i:^;iB«iagi;^7»^^aijfii<t©aiM 

BeUJ6fti@liES%jSfifrSi^{c, tJIiI©aS 

tSft*5t?fBSIi*6ft<giES«:r<SiEa tifcifii?rS«*&© 
SS«Sft{C§93t-r4i;5«fi5c3tiS (ii*JB8©« 
^) . 

[002 2] ©«f!S{cj:ti«. 

30 #ic«. Sia*tg©SS«6ft3&SmliI©B:Sj96ftK^S 
ti. Bei»*&fit:^i«l:^;#6^^aijffii©iBM©:^*33!ii 

«c. fr@©S®j»6ft*SBSjteft<l|liES{cr<^iESti;fcfii 

AiSi^E^^©BSffgft{cs:^$ns©f, §mte©as 
«eft*i««cr4 c i Jtc < Jisi{c?ii^3 ns. 

to 02 3] 

[iSgi^9i^®©Sf*bl\<8l«] 2|Ef6Bj© — 3©fiFS0 
uS§«tcj:n«. ±tBi»3j?^i ©:^fiS{cJ$-t>r. sisa 

f^iia. *ii©esfiifln2s. :^w©s«3-u-f 
S. *Si©@«3-u-h{c«-3ir^E-#i^eti*IB©s«l 

[0024] *i%Bj©fl6© — 3©ftf a; bi^aiaiK: in 

50 «!fsot^sgii2 ) . 



[0 02 5] 2|s:j%?g<Dffi<D — DCDjf S L/t^Sgfi6fC Jctl 
C 0 0 2 6 ] *l6ig<Dfib©-o©»* t(,»SI«{c J:n 

[0 02 7] :*:^BJ©f6cr> — L.l>SS«{C J:ti 

C 0 0 2 8 ] *^B^<Dftfe(D — O<D0$ oi^mmcjiti 
±ISi9^4©«fiSfci?M»-c. fl(r*|CD3-*-j<> 

[0029] *SBj©ffe© — 3©$?$ Ll^®«{C J:n 

f^*&©3— 1-^> h^:tF©:;*:#3{c*f-r^wrftl©3 
[0030] ^^Bjcofte©—- ^©Sfl; L^^mmc^ti 

3}?»s^©5jmfs©ma. m.m(Dmmam&, mm(Dm 

[003 1 ] 2|s:^|g©fl|i© — D©J?S L.C».««ltCJ:n 

©a«rirf*:^;S!yf*85©aii«i:^*s 0 -ciscti i ir 
«W©S«Bl(f^;^7©^fS]So•^IS©g^«;>3©:^r(fiI{cS 

-5* 2Efi«ssafaf«»iix»«Bir*isc;f^f^ ^© - o©m 

[0 03 2 ] *^|g©ffe© — O(D0t n.>smic^ti 
«. ±l2i«*:55©^^{cm^T. :^fn«£:Sffr$iSO' 

©B«wsi:t;s 0 < itmm<Dmmm:t)ifi o r * 5 i * jc 

«. :^r©^*«F^r4J:^fllfiS3*i-5 (JfiE(^t»,« 
^1 0) . 

[00331 *^Hg©flfe© — 3©Jf * LI,\®«{C J:n 

©B^is^:*3*a^t-5#©{ijii»3 n/c^-©as^ 

^©:^* tifcmiS©ll— ©a:g^;>3©:^ 

t$J:0 *>;^^t,i<!:^cc{i, 0-©aS^;^l3©:^# ^ 
*^^*IS©m— ©B^^fe^©:^:* ${ct«iE-r ^ 
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[0034] *^l8©ffe© — D©Jf s Ui,\<!8«|(c J:ti 

tf. -hiBit*^7©fli^(csM»r> mmimwrntmrn 

mim i * W 0 . *iJll«i:^;*(J?ai#® «.!g8iijig©iBaji h ."U 
i^^mm-Tic itCck 0 ±r©m$iS©|gSfi;^*|8Jgfifj{c 

{JS^©aSliIIE h )Vif<o':> ■^IB«rffl!l©«:^ffl{cS-3 
[0035] *^Bjof6©— o©Sf S Lt,iS8fi|{c 

<!:LrS«fft©a«jKft*fl|jj[r5J:^««Stl-5 (W 

3) . 

20 [003 6] *l%?B©ffe©— o©Jf s H.»ag«(c J:n 

«. ±fai9*^7©«(!sccfr*t,»r. sm^©ss«£ftR 
cj^ssiHie ^-''^^'?^^^Sff•r^►#s«s^*&©gs^ » 

[003 7] *^W©fte©— -:>©fiFS VimUicJ:ti 
[0 03 8] 

i^mommomm] «Ttc8i{^©H*#ML.oo. :4c 

03 9 ] m—<Dmmmmi 
m 1 «*i%Bj{c <fcsslB©j^^T*(I®^la©m-©Jl^fiJ^ 

40 [0 04 0] aHcj^or. ioitmmi2icmm^ti 
fclBtftiSi l/r©x>i;'>?r^L/r*j»3. x>j;'>io 

>i 6*:^Lrfcb:^;tti s-^eiian, ti};'^?* 1 8 ©|g 
a6:^{i-fe>4f— 7=^^ 7 T u>i^ + ;l'2 OCc<fc OStrtaffiT' 
n-^i^S/i.^ h 2 2RUSgil5lffl7'P-«^i^.fr7 h 2 4-^ 

tii>^ 1 (cii^snn^^cor i'-fejU'^;^;u©gifi«fjii«^ 

[0 04 1 ] Bfr$gffl7*a--<-7i^-c7 h 2 2 ©!igS(j;^«t(r 
50 lB7^-/7TU>i/-i.;U3 0(Cj:lp^lg»#43 2LRO' 



n 

n. cn«cj;*}fe6<D^*i40RLRiy£40RR*j@i£igtt 

[0 04 2 ] h-»Ui'3>v<-3r 1 4. h 

SS©|g«)^{J£^*| 3 4 FL 3 4 fRJStCftE^^I^A 0 
RL. 4 0 RRfC^tL— SCDi3»J:b^{crx>ix> 1 OCDig 

[0043] iE:^<Dmim3 4 FL. 34 FRR!>'^©^tS 

4 0 RL 4 0 mDmntfiz$imi^s.4 2 <Dmsms84 4 

ltCJ:r)Mfc>-ri>^^-f-)ViyO>if4 6FL 4 6FR. 4 6 

s. ^{ctj^^tiro^^cods. ttfflHlSS4 4«';if- 20 

y > f ©SHafcff « fflSB#(c «Slte#{c 0: S :/ u - + 
4 7 {cs«-4^;^jtci£ or fgaiiS -rx 4» y > 
^4 8 {cj:»j*(l!ai$n. 3:fcj^:>S«:iEorgMc»iM(citt 

[0044] SfcH 1 tcinSnrt>SiP< . :£:&©Hiris| 

3 4 FLSiyf 3 4 FFim^mm^mmb 2 fc ^ «3ai«63n 

£^<Dmi*ra3 4FLaiyf3 4fr«>'<'7-;^7^t 

[0045] H^ay \^5B 8 Rjctt-en-en-f- 
n6©W5agS *oI^$(lia-r * T 5^ ^ i - i5f 6 0 LR 

0^6 0R*is:w?>nr*j»j. Td'g^^x-^e 0LRj>'6 
0R«^ft$iJ@iJgg6 2{cj:»3*iJ®sn. cn«:J:0£ 

^(Drnim 3 4 FLSiO* 3 4 FR®fltft «tiB:{C!*ti: b T . S 

tctm 4 0 RLRi>-4 0 RRi itiAM. jijfflj § tii J: ^ (c 4o 

[0046] mSlCC. £:e©f^^4 0 RLRO'4 0 RWiflJ 
teffllSlfl£Sg6 4«c J: <3fil«fe3<aS. fl^lSffiSS^^aa 
4»afE^^cJ:4;^7=•r';>4';^-^-;^5 4©«H96aif^ 

d'^ge 6 >SrWL. tE.:&<D'i^tSi(D4 0 RLS:0f4 0 RRti^'N* 
■^-^^T'TV^^^geetC^Oai-COi. K68L5iC>' 
6 8R5::0-LrfiilJje3n5. 

[0047] if-ca^K 68 LSo"6 8 R{c5*-en-en-?- 
ne)©«5^()S3 4pi^$ijai-r€)Ti'5^z:ux-5f7 OLR so 
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CP7 orosi^wetirfco. >'>"^7-;^f-r y^yiiga 

6Safri'5^^i-:$?7 0u 7 0R5Sfl6ft§IJiS|lS|g6 2 
{cJ:0*iJ«BI3n. cn{CJ:«32E:6©f^*S4 0RLSa''4 0 

RR©«6fli mmia&tL l-c. t tcmt^ 3 4 FLRiy^ 3 4 fr 

[0 048] a±<DIStBMJ:^m^Htt< . mrtSffl^lflt^g 

5 2 . 4 . «sft$ijjai^g6 2 

3 4FU 3 4FR. 4 0RL. 4 0 mommmmicf&moj 

mfj:m^mm^mimmLxi^K>. x>i;>io. x> 
i^>*iJ8P^a2 6. $ij«i^g4 2. m^mm^5ou 

[0 049] li-?-*J«ai$|g5 0 (Ctt$iH2>-9-7 2 J:*) 

mm V x^^-r frf^Anaa^-fe > -t^ 7 4 Ri^mmM 

S-fe 7 6 J: 0 -e-n-en*« 1 2 ©eSflHlPilSGxR 
U^t«*naa[Gy*^^<l^. hn<'J>iya> (S P) 
•fe>-y-7 8J:0h7>X5-7t^3>l 6©i/7 hd<yi' 
3>Psink-tfS^, ®;:^J•fe>■t^8 0 J;»3:/U- + --<^ 
4 7 {c3tT5Kf:^Fb (aK#(c J: ^$ijlij,$()®aif'P 

mi'^mit-7Xii'>>j>y4 8Pi<DEEt}Xityu--^-^if 
JU4 7oSf*ii;^;^ h p-d7{cj:fjtsim$nrt iti. 

[0050] tfum^mmmsb 0 icitx.>iy>m&m 

g2 ej:f3x>y>lHl^Ne«:7S-rM#RJ>';^a -;' h 
-^**A:^3ti. ijifi6ftt>lf8 2J:0«6ft{M?8^g6 2 

[005 1 ] i^8Buf^jnas-fe>-9- 7 4 «aw©jjna?7isj 

am^n-b>^8 2 «*Si©:£SEH:3^|Sj%iEi LrfitJo 

aa[^*<^fib-rs. */cx>j^>$iji8i^g2 6. m^^©] 
fflj^g5 0 . mnum^e 2 anssfcti^n-enc^^ 

tfCPU. ROM. RAM. Amtl^Si^ts^^ifa 

[0052] a{c»iiB{cijiig-r€>ip< . mmmmmmir 

®liai3^5 0«H2{c^S<i/c;t'-5^>{cfiE-3r. 

«rtgi5«ssai ur^fBcgsw^aijiaGxtJcm-r 

^.*fi©BtlB««;^>Fxt. a^«»ajSSGyt{c*fic;-r€. 
IB©BS3-*-y 1/ hMt. »?S©S:^X y sr ^^^(8 1 

[0053] ttcmmummm^mmims 0 «. 
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= fl> fr. rl, rr) ^mnu. *fBOS«B?f^FxtR 

fiFriCciDOrSiSiSfciS^-rsciJcjrf), :*WcD@ 
<Dm—<Dmm^SJ3FxvtQi ( i = n. fr. rl. rr) * 

*fS©S«l6^;^7Fxvt©:^iSi{c?S5:?5rifiicD:t><!: uriSl 

[0054] ttcmwiPt&m^i^Mmms 5 o s» 
F xvti essssy? F xvt©:^ 

MiEa. BP-t«*}&©^-oa«i%S:tlAFxvti ( i = 

f1. fr. rl, rr) ^mmU, ®S«|%i;^F xytOi 

im-©s«^^AFxvtii©ini L-c#*t&o5es 

l^:^7Fxvti ( i = n. fr. rl. rr) ^JHfiC-T-S. 

[0 05 5 ] MicmfSjf&mmm^mm^s oit. 

im(Dm^^ 4 g ffl^i:^ F xyt-i ftitctb B 

siffeft ^ ti . ^m&om^mmicm-f i> w^m^mmi 

FvBctl S^CDB^;:^'; -yrT'spSti ( i =f1. fr. r 
1. rr) ■&««&©S«»SiBJ(ffc'3FwxtlSCJf 

m^OS^mEEPti ( i =fl. fr, rl. rr) SO*x> 
1 0©g«^hJUi7Tet*?||^L. 



d*a«IE«l h^Ui'TettCJtcS J: e.j5£^$lJ®J^S8 2X0^* [0059] 
rt= 0 • Vx/ {N • LCI + Kh • Vx*)} HCs) 

Gvt= rt- Vx- G(s) (2) 

Gxt=F (Me. Ta. Rd. Fb) 

[0060]>(^y-7-i 5 ofcsj't.^rw^fscssrtaj 
tfcisai i^r*fB©ssfirga!ni3iSGxt{C)i^i&-r^>*ej 
©am^Fxt. as^MiSGvtKSi^isri^iB© 

e^ttfc^J Fyt. g^3-U-hr ttC^tlti-r s*$s©g 
S3— (-Mt. *fii©BS;^ y tjisgijiL 

[0 06 1 ] ^i<z.m^aym^m'\ktiY ^xsuj^msktiF 
vt«^f0©Hfi^rMv<t L-r-e-n-etiTtE©ie;4RDf5 
{cStoriSP^n. eS3-^-pf> hMt«*li©3 40 
-taft*-^>hSr I vio. *iPi©asi3-u-hTt 
©^^fii*rtd<tL/rTfE©s;6{ci¥-,r?ggL?ti. * 
iB©as^ V y'n & t(*Tia©s:7 ^.m-^xmn^ti 

Gxt (4) 

• (5) 

Fzfl = Mv { (g • Lr-Gx - H) / (2 L) -Gy 
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* x>y>iiijjias5{a2 6 M§^(t#4a:^jr 4 ij^tc. s 
4 2 i:mm-ri>. 

[0056] yiCCCH27iM05{C^$^fc7D-^i.- 
F 0 t:^-©^iSjBS§{cJ5'W ^.^fijo^ff *(Kai;i' 

- h©^ >^U-9^>K:j;^5$iJ®{igi«c«7n3ti-Ct»Ad: 

t>'Cy--^i^3>jx-r -^^©Bj^(cj:i5Ba*&3n, 
10 [005 7] *-r;^f -^7-50 M:S<-i»r«»3i-fe>t^-7 
ff*D*i. 0 otcff^CirfiSiiVx^fcs-cJir 

*fB©@Sailf«Sga<!: L.r*fi8©a;S3- h r 

t *«©a®8iflnj$SGvt. Mm(Dmnm'imms.Qx 

[005 8] ^^5dfB«3-u- hrt«XT-T'J>y 
I^VT^^^ri'dfiKhiL. ««6-3-U-|-aS{E 

jiMf^* H cs) i orTfB©3c 1 «c6eo -cjggca a 
20 ^*D2SGvt« 3 - u- h -mmm.mmBmm^ 

G(s)<!:LrTiB©S:2«CJ:«3S}#3n. @«MJ^Jnii 
afGxt{ix>i;'>[5i|£llgiNe. :^o > F-;l/raSTa. 
>^ 5 5>Jx3> 1 6©j^7 h>i<i;^i^3>Ps{cS-:J<|g 
«l35©4^-i'itRd. ^U-^'SrSTjUCSsfTSrajtlFb*^ 

Si L/-c»iB©@ejBir9y!iniis*ras-r-5A:«)©M!»F 

(Ne. Ta. Rd. Fb) {CJ;«)Tia©5!C3 {CfieoTiSff 
3^.5. 



(1 ) 



[0 06 2] F xt= Mv • 
Fvt=Mv • Gyt 



Fzfr=Mv { (gr • Lr-Gx- H) / (2L) +Gv 



(3) 

>SMt= I V rtd (6) 

/3t= $ (Gvt/Vx-rt) d t (7) 

[0 06 3] :^7"jzf2 0Qicm^.^xum&iBt.umi i 

»** <!: ©ra©*IBt5f«5Jl^©^g|j& L r <!: U , miB©fi 
'C^iS 3 H t L . l(ri®Siyff**&© n - il/PMISge^^-e n 
•enRfSO'Rr (Rf+Rr= 1 ) iU, M^<DV\y yY 

*Tr<»:L. Ss^jjuiie:* g i L.-C. ^n^nTfe©^ 

8-11 icU':,X^m.^<OWmMF 2i( i = fl. fr. r 
1. rr) *i?||^3nS. (^Tfa©SC8~l 1 {C*M:f SiT 

f^iifiG xSo'^ijnaSG v{j*jIv x^«c«-^t,^ r« 
563 fiiX5i @«mrtMijis GxtRiyf em^jjDiiaG 

[0 064] 

H • Rf/Tr} 

• (8) 

H • Rf/Tr) 

• (9) 
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Fzrl = Mv { ( g 
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Lf+Gx- H) / (2L) -Gv H • Rr/Tr} 

(10) 

Fzrr=Mv { ( fir • Lf+Gx • H) / ( 2 L) + Gy H • Rr/Tr) 

(11) 

* Mm<Dmm^^:b. fiP^smtsom-oaa^i^F xv 

tOi ( i = fl. fr. rl. rr) tWTIBCDSC 1 4 1 7«CSe 
[0066] 



8) 

e) 

8) 



[0 0 6 5] :^r^-jy'2 5 0 fcS^c^r^TIBCD^ 1 2 CC 
fi£o r mffiCDS^Birf^;^; F xtSO'g^ggl;:^ F yt(D^tf t 

o^i 3:?!)i^-r^<Dr. Mm^cmma-^-^yhM 
t^^^^c trj:< Mm(Dmm^^ f xyt^a^-r-ss* 

Fxvt= (Fxt' + Fyt') 
Fzfl+Fzfr+FzrH-Fzrr=Mv g 
FxvtOfl=Fxvf Fzfl/ (Mv g) 
F xytOf r= F xyf F zf r/ ( Mv 
FxvtOrl= Fxyt- Fzrl/ (Mv 
FxvtOrr= Fxyt ' F zrr/ (Mv 
[0 06 7] C©iS^. aWoatS^^Fxyt*^ 

= n. fr. rl. rr) tL. ^mr^&CN'£:&f^^(Z)miS 
«75rfSl<DfiE^O'&ff-*-en-efl F ytOfSCKF ytOri L . 20 

n-enFxtoLSa^FxtoRif -Si. cn6(D^tfo[):tr« 
^tii^nTiBcDS; 1 8-2 1 tc<fcoa3nSo 

[0 06 8] 

FytOf= F vtOf1+ F ytOf r (18) 

FvtOr= FytOrl+FytOrr (19) 

F xtOL= F xton + F xtOrl (20) 

F xtOR= F xtOf r+ F xtOrr (21) 

[0 06 9] ^fciL:^wm(DmimmiFzftL. tE>Sl^ 
Fzf= Fzfl+Fzfr 

= Mv s • Lr/L-Mv Gx- H/L 
F2r= Fzrl+Fzrr 

= Mv 8 • Lf/L + Mv Gx- H/L 
FzL= Fzfl+Fzrl 

= Mv ff/2-Mv Gy H/Tr 
FzR= Fzfr+Fzrr 

= Mv 8r/2+Mv Gy H/Tr 
[0 0 7 2] MCcmWcDe«3-^-^> hMt«Ti5 
<D^3 0(,CXmn^n. CCD^3 0JC±iBiC2 2-'2 5 
S(>'^2 6-2 9«:ftA-rSi. ^3 0(7>:&iaiiOOC^c*40 
Mt= I y r td 



(12) 

(13) 

(14) 

( 15) 

(16) 

(17) 

^im<Dmtmmi:FzrtL. :SEnrrim(Dmtmm^ Fzi 
tL. ^mimcomf&mmiiFzRtux. ^if(Dt)Fvt 

Of, FytOr, FxtOU Fxt0R&i-e'<l*e*lTiBOJC2 2 

2 stcirf^asn-So 

Fvt0f= Fzf • Gyt/g (2 2) 

Fyt0r=Fzr- Gyt/g (2 3) 

FxtOL= FzL- Gxt/g (2 4) 

FxtOR=FzR- Gxt/gr (2 5) 

[0070] SS±iBS^JCS^t:f ^^iJtecDSfl&ltaF 

zf. 2^f^«feCD«ii6?5aFzr. aEBir®*&<3r>e^*?tSF z 

1. *Buf^$ScDgift<waFzr«-eti^nTffiOSC2 6-' 
29tci:0^3t^^, 

[007 1 ] 



(26) 



(27) 



(28) 



(29) 

★ «»o eK-:>r±iB3:i 4-^1 7S;ccJ:05jca«>6nss«je 
om~OBS^fe^Fxvtoi««WC3-^-y > hS: 



[0073];:<'^-^:/30 oics^c^r^aiieoss CCS^ 
<DS^^^:t;AFxyti ( i = n, fr rl. rr) ;&5JSiSL$ 



= L f • F ytOf- L r • F ytOr4- (F xtOL- FxtOR) • T r/2 

(30) 

[0074] ::^f^yy'3 5 0 {CjSr^C^r «TfBC[:>SC2 4 
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(Omm¥k^t}Fxyt0it:^f' y':f3 0 0 {CjSfS^l^riHgt? 
tlfc^Mi^<Dmr.<Dmm^^tiAFxytit(Dmt Lrs 
m*&OS«^;tjFxvti ( i = fl. fr, rl, rr) HjimW 

Fxyti= FxytOi + AFxyti (3 1) 



17 



10 



[0075] X'r':;:/6 0 0 ^cS^0^r«f^ai©l34ic^ 
^r^^Sti ( i =fl. fr rl. rr) i)Smn$tl 

So 

[0076];^7^:r:7-700 (cni^^XUmm<Dm 5 (,C7jk 

>5:^>1 0cD@Slg»h;l'i^Tet;&iaSt3n. 
8 0 0 cclf^c^r «S»»s<D9eft 5 ,5 tiCc^c 

>i S J: ^ flfillMiaiJIg 6 2 SCJf X > >*lj^^g 2 6-^ 
Vk^m^ti^m^iti. */cSmtS<3D$iJS6iEPi;!)ig^$fJ * 

Dn= iFytOfl • Tr/2 + FxtOfl 
Dfr= l-FvtOfr- Tr/2 + FxtOfr- Lf| 
Dr1= iFvtOrl • Tr/2~Fxt0rl • Lr| 
Drr= I-Fytorr- Tr/2 -FxtOrr- Lr| 

[0079] t^aiassaff^jEcDH 1 1 ccifS'O^T. ^wm 

(OSfltc&Pzi ( i = n, fr. rl. rr) ^r^^Cvi bTTn? 
nfcR«&mite(DSJfi^^SFzi(D;Ac/jNK«K, fieo"C0S 
R©:^/Ml8<S^7KLriiS„ 20 

[0 08 0] >C-r -;;:7-3 2 0 ^S^C^r «*®CDBS3- 

A F xytfl. A F xytf rO^ttSO'fe&fit&co^K 
Mt= I V rtd 

= { (Fzfl • Dn+Fzfr- 
+ (Fzrl • Drl+Fzrr 
= { (Fzn • Dn+Fzfr- 
+ (Fzrl • Drl+Fzrr 
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* a&ff P ti Cc ^j: ^ J: ^ Unmt 4 2 imm 3 n S C <!: CC J: 

0. s«tscDj%^:;!)i-en-etim-r-5@«^:^3Fxv 

[0077] H3 tC^$nfcS»»ScD«-(DB«j%^:^; 
AFxytifSS[;U-^>C7:);^T- ':; :7*3 1 O^CjEfM^r^i, 0 
8^c^$nrciSJn< . iiEcD;^^ •7'2 5 occif^iir 
f^»3n/cS«ttcD||-<DSS^^ F xvtOiCC J: 
®1 2^C*tU'e<DS>C^9 Ocr)^0^-^A6tl4S3-^ 
-^>hOT-Ag3Di ( i =fl. fr. rl, rr) ;&rF 

8B(D3:3 2-3 5ccseor«m$n€>o 

[0078] 



Lf| (3 2) 

(33) 

• • (3 4) 
(35) 

<DB®^:;f7AFxvtrl. A FxytrKD^ft^AF xv 
tiL. ^itO:^7AFxvtfti2fe&CD*ie©««h?5StCJC£i; 

«3 6(D*ia0^cc|f^&:f^^itcD:^AFxytc3[)(SIB(Km 
J!)STiB<D^3 7CCSEor{SI»3*iSo 
[008 1 ] 



Dfr) /(Fzfl+Fzfr) } -AFxyt 

Drr) /CFzrl+Fzrr)} • AFxyt 
Dfr) /(Fzfl+Fzfr) 

Drr) /(Fzrl+Fzrr)} • AFxyt 



(36) 



Km= (Fzfl - Dfl+ Fzfr • Dfr) /(Fzfl+Fzfr) 

+ (Fzrl • Drl+Fzrr- Drr) /(Fzrl+Fzrr) (3 7) 

[0 08 2] ;:^T-:.:7'33OCC»^0ir5iTie(Z)^38- fr rl. rr) 

4 UcSeor»^<D@^3-^-^^>hMt<D^^3^ [0 08 3] 

TS/c«>OSmte<Dm-<Daa^^AFxvti ( i = f ★ 

AFxvtfl= {Fzfl/(Fzfl + Fzfr)} 
= (Fzfl/CFzfl+Fzfr)} 
AFxvtfr= {Fzfr/C Fzfl + Fzfr)) 
= {Fzfr/ (Fzfl+Fzfr)) 
AFxvtrl=- {Fzrl/(Fzrl+ Fzrr)) 
= - {Fzrl/(Fzrl+Fzrr)) 
AFxvtrr=- ( F zrr/(F zrl+ F zrr)) 
= ~ (Fzrr/CFzrl+Fzrr)} 
[0 08 4] 04CCin3n/cS«f&(DS«jieft<Jtt S 
«fftOB®^M*;^;Fwxt1. S»«S(3r>BS>^»; 

^4 2-4 5ccfieors«i&(DSift,#.<DBSji?f:??rfijft 

awti ( i =fl. fr rl, rr) *i«fitStiS. «f£f!rK * 

Qrwtfl= (^f Vx+Lf • rt) / (Vx-Tr - rt/2) (4 2) 

awtfr= (/Sf Vx+Lf • rt) / (Vx+Tr- rt/2) (4 3) 

awtrl= (/3f Vx-Lr- rt) / (Vx-Tr- rt/2) (4 4) 



■ A Fxyt 
I V rtd/'Km 
AFxyt 
I V r tcl/Km 

• AFxyt 

• I y • rtct/Km 

• AFxyt 

• I y • rtd/Km 



(38) 



(39) 



(40) 



(4 1 ) 



[0085] 
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awtrr= (0f Vx-Lr- Tt) / (Vx+Tr- rt/2) (45) 

C0086];^f»^>^620 (Cfi^t^r «±a©^8 - 1 * M^(DmmmmmmF ztl ( i = n fr rl rr) MS 

©a<girf^ttiasGxtRcxa««iMiiSGyt{c«^#s* c o o a 7 ] 

Fztfl = Mv { (e • Lr-Gxt- H) / (2L) -Gyt- H • Rf/Tr} 

(4 6) 

F2tfr=Mv { (sr • Lr-Gxf H) / (2 L) +Gyt' H • Rf/Tr) 

(47) 

Fztrl = Mv { (e • Lf+Gxt- H) / (2 L) -Gyt- H • Rr/Tr) 

(4 8) 

Fztrr=Mv{ (g • Lf+Gxt- H) / (2L) +Gvt-H • Rr/Tr) 

(49) 

10 08 8] 7.7- y^63 0icni.^xa^nmiC':>{,^-C 5« AFwyi^ Fwyti-Fwyai (5 3) 

m 1 0 K:^$ii-C(,»4iD< . S»l&©B«»4^Fxvt1 C0093]>^7^^ ye 70-690 im^it&Bm 

mt)Fvtvti ( i =n. fr. rl. rr) ifi^tl^tlTfi(DjK. vyyi<D*fi*f fit^tUSmfflA F wyo (iE<Dmm *jS-C*SA> 

i ° ° ® ^ ^ ^(^mmft^n, s&mwmji^tifc i # {c«x ^ 

F«cti- Fxyti . COS (;r/2 - ^ti) 20 ^6 SO^M^. nmmmmi^tltct^iCitXf y f 

-FxvtTsin^ti (50) ^i^^yk^^xwmi^nsxAmmm.wc&ttttc.\k7^ 

Fwyti= Fxvti • sin (7r/2 - 5ti) t" 7*7 0 0 'Njitj.. 

V^Tl'r.T^'^ ^^^^ ^0 09 4] ;<7^./7-6 8 0«:fi«'(..r«Ks*iECD^ii 

C 0 0 9 0 ] ;^7^^ :^6 4 0{Cl?^«,.r»TiB©a:5 2 CC i brTfB©^5 4 tcSe,-C#*tt®gSfi6ft©<SiEa 

1«oTS^IS©emy--.y:ft^wti ( i =fl, fr. r A5ti ( i =fl. fr. rl. rr) ifimU^ti ^f^^6 

Bvrti=awti+5ti (5 2) 630'^M-5. 

[0^0 9 n ;<T--:.y6 5 OiCS?-t,.r«S«SS©aS« A5ti=Ks- AFwyi (54) 

ItBua^Fwxti. g.*tS©BM;^ :^A/3wtiSCKS 30 [0 095} ll5«:,T^Sn/cS«liS©ae{SIJ«ffPtiR 

»»&©ass«i(^mF2ti{ca-:j#0tc«n^3nri,^fe u:r.>i^:^<ommm\')Vi;TQmn}\^-^iy<ox^v 
^^^^^'^^-7v:/xit9^^^^}\.icm-^<mn^ 7-7 1 occs^t^-ct*. Tis©se5 5-5 8«:st-,-cs» 
{cj:os»is©^:^j^^^a.jfiiFwvaiaa^as^y.^:r «&©««i^©e«mrf^ii^vv«ti (i=fi. fr. ri. r 

^Sti ( i =f1. fr. rl. rr) *J?3[SCSn4. r) ifimn^tlZ> tmc. Tfe©SC5 9 {cS£-,rSm}& 

[009 2] ^^-^ 6 0(CS^t,.r«TfB©5a:5 3{C ©^a6:^f6j©S«i^SiiiISVtwt1 ( i =fl. fr rl r 
ei£o-cS*«S«:ot»rsS*teS:tjFwytii^;/3^^ r) tmn^tii, 

adfflFt«yaii©ia^AFwvi ( i =fl. fr. rl. rr) *1 [009 6] 

Vwxtfl= Vx+Tr- t/2 (55) 

Vvi«tfr=Vx-Tr- t/2 (56) 

Vwxtrl= Vwxtfl (5 7) 

Vwxtrr= Vwxtfr (58) 

Vtwti = Vwxti (cos^ti- tan(8wti - sin5 ti) (5 9) 

[0 09 7] ::^^vzr7 2 0WiVt\.^X\a.mn:^^)y^m VmtcM (i=fl. fr. rl. rr) 3 S <t i^(C 

StiSc/e«i:3?iaioaS«:«iaaVrwtiK:»-:J|fTtB© «}t©W^^a*RwiL. *te©|ni|gifi4^-y>V 

^6 o(cse^rs«*s©B«mi&iievwti ( i =fi. i w<i:orTfB©s:e i {cge-,-cs»it©BMiiish 

fr. rl. rr) *S}S»$n5. ;Ui'Twti ( i = fl. fr. rl. rr) ffimmtx^, 
Vrwti- (1 -Sti) Vrwti (6 0) T»rt1= Fwxtl • Rw+ I w VrvrtcH (6 1) 

[0 09 8] :^7-y^7 zoicm^xum^itmmm*^ [009 g] y^y-'j^i AOK.^i,^x\t±x<Dm.^<Dm 
mmyryiti<mmi^^mtLx^mka:>Bnm^imm. so «iHieh;i'i'Twti*sft©ffl-c*s*^S3!p©*ijjsij an^ 
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0 ^m^. ^Mmnm7t>titc i # (c 7^ 7 5 o 

[0 1 0 0 ] ;^7^-;; •7"7 5 Ot,ct^i,>miyy byi<i^->3 

(D^^m^Xl (i=fl. fr. rl. rr) (0<Xi<0. 
5. ZXi=l) iO> Hi^©S«|51igh;l.^TwtT(0^ 

Pt1= (Tvrtmax- Xi/Xmax-Twti) /Kp 
[0102] T.T- 'j^l 7 OK:J?'t»-r«x>y> 1 0<D 
e^lEatlh^l'i'TecOlOCCigiSSn. ;^r- -:'r7-7 S OCC 
*«-C»-C»S*|&6DeS!S(|«|ffPti*!TfBCDSCe 4 {Cfi6o 

Pti=-Twti/Kp • •• (6 4) 
CO 1 0 3 ] *>< 0-ca,TR©»-cr)3|ifiJg,®(Ccfctl«. 
^7=- 1 0 0 {ci?^c»r*j$V>^K:S-:J*»8i©BS 

a«iMa:Gyt. *is<z)@igB5^j$aGxt*i?ii»3 20 

:^Fxt. ataaiJ!)iaSffiGyi:{c*ti£;-rs*Sic[)asei:^F 

[0104] iLicy^7- 'j-:f^ 0 otct^t^-c^^iSoSil 
itaFziASjUStsn. :^f- 2»7'2 5 0{Cfi*C»r*fii(DS 
«fr?fc^ F yxBUJfW^mi F vt©^:^j i LTmfB®B« 
^*;'3Fxvc05?||SL^n*iJt{c. *$B«:3-^-^> 
h€:-%-A^)Ci/j:<*SI©SS^fe^Fxvt*a^-rS 30 

y 3 0 0 {C)K>l,^T§»:?S<Da«^^Fxvti«rmSiOB 

F xyt©:&I^CCSISg{C— SC3 -a S$iJ®BiJiC J: 
0> »W©SS3-*-.><>hMttD;!»*^fi£-r-S/cJ«) 
©S^*l«<Dm— ©aS^:^AFxvti*5ill^Sn. 

5» 7- 3 5 0 «cJ5-c»ril-c>a^^^:^; F xvtoi i m=.o> 

[0105] SforHn^on-cDjiifejgjifc * 
sios^mrfiyjFxt. mmmjjFyt. s^3-*-^> 40 

-U-f-Tt 9:*BGDSSmjjn3SSGvt. »w©@«Bfr 
^3tKGxt^:S|^{c^-r€.J:-5. 

Wj f b) {CIS 0 fcsf ii©ai&t^,^(c r ^ffi^$5efi<jcc 
[0106] l^tc±-x:<n>M^commm^tiFxvt^<D-f;\^ 

5:*85©@S^&t»Fxvt©:&l6j{C^:^(Ci|-^3-a-SC 50 
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^^^XmaxiL-r. x>i>> 1 0 ^ ^I'i'Te 

t35iTia©^6 2(cfi!-,rj|IS[3*aS, 

Tet=Twtniax- Rd/Xmax (6 2) 

[0101] :^^-y:/760{cSJc»r«a:^^h;i,d» 
:*^©@liflJf6IIPti*lO{C|9:^$n-5i*(C. *IJSftE 

«iife^5i-©s»tt©s«$fl«i)EPtn3&i-Ra©it:6 sicm 



(6 3) 

[0107] itc^m<Dm-<Dmmf^micj:tnt. 7.7- 
y^e 0 0{ci?s-(,»rs^©gs^:^Fxytii&^-r 

^«^B!ia:^F wxti. S«*g©g^x U -T-^S tMim 
SSn. 7-7 0 OK:S^(,^rS*«S©am(l»ilIP 
tiSO'x>j^>CDSIi|gtth;l,>7Tet36i8?S[3n. >^7^ 

8 0 0 (cir^t,^rS»?g©flS^ 5 i5&i@^)96ft 5 titc 
J^jO. x>i?>i o©Hl:^lh;l'i'*saS|g»H-'L'i'Tet 
{C&SJ:5)}6ft*(KaiJflB6 2SCXx>i^>*(||SPilfi2 6 

mms.p ticcAj: 4 J; ^$ijsa,igg4 2 c i (c 

J: 0 . t5-*«&©5%^:^*j-?-ti^n>itiE-r -s f 

xytitCjlJffll^nS. 

[0108] fie-3r0/Tx©M-©l|]tem^fcJ:tx(f, § 
mSi<0^^t}ifi^ti^tiM!t^-r i> m^f^tj F xytKC tj: 

H*tifc^L. »*| (dt^-\^) ©tt«6«-^{cfijfflri£: 

^ F xyti icmmicmm-r -s c i -5 . 
[0109] *fcHS^©0-©iisi?gss{c inii. ±a 
©jp < s»tg©^;»3*i-€- n^n^tiS-r F 

xytlfc^c ^, J: ^ S»*&©J!rS>fiJiO'S)Jfgitti:t>*s :? ^ - K 7 
* 7 - fmWStii) C i JC J: 15 . mfB©frSSBjISG 

X, m^wiiSGy. 3-u- hTjai-eti-en^wogsfr 

f^»OiijgGxt. @^«Jnj$aGvt. S«l3-U-hrt 

® s nssE*©-«2S9^c^if*iJsii^a©it^{cjt . 
ftcxmrnnctiiix^^. 



(13) #P82 0 0 2-2 54964 

as^.;-^7-^stiics-:j#§*ts©as»jgiisva, coi i4] c<Dkmmi&<D^f.zf5o--2 5 0Ru= 
♦iB.jsy3F«<ti&c?a<a«}s»n2avmdtifcs^*s 4 o o«:s^t»r«a7K:^n?nfc;u-?^>K:fie-,r»«i 
:iSVrv/dti*i#ffi3n;^ci^i»^«cj:bLr. t©j?.;&^^rs/tfc©^^teo^^ (m-os«#6 

{ca^*|gi«RS<i:Lr©x>i^>l 0©aS|gjtoh;l,d. [0 1 1 5] ;^T--.^5 5 0CCj^t.-c«§»*S©SS^ 

lslKh^l'i'Twt1K:«-:f*BS©lSllIPti*i}||»3na 7=- y 7*6 0 O-vjtty, 

<D-C. x>i^>10«:-e©Sg«6h;Ui^*lB^|ga,f-;Ui7 20 F xyti = K r • F bxyii (65) 

Teticti^jz'^mmmmic. ±^i&<Dm$^<Dmts [one] H7cc^3nyts**&©m-©BS^* 

:/6 6 0 tCi«-t,^ra^«»g«|:^FwvtiiSi:^l6^?j|iiJ ftiaaGv*J 0 r*SA^5*.©flsimf i^n S^«SiJ 
fflFwvati<!:CD<8^AFwni©A#3*i«JtfiI*«-C* [0117] ;^^,.^4 2 0 tCSM^r «i!Sg^;^CD-^ 

atit<Dm^AFwvti<D:k^$ifimmmiu±'ci>^tt i^^^tni^^i^ hJvm^^himi^'kTjrr jinn fr 
icit. mmAFwtiics-rs^mnmn^iE&Aatiijim n. rrfcsssnsiittc, j *jfrsj>-nr*sii^ic 
gcsn^ii^K:. mri5i<DB««eft*Js^«rg««iESA5 -^i^-cai i«ciK3nrc.sip<s*$s©««iL'SP2i<!: 

[0113] m-(D^mmm [oiis] 
me (i*i6W6cj:sQ«r$iB©*ff$ij®0ia©m-©^* 

0n = tan-' iFxtOfl/FytOfll-tan-' 12 Lf/Tr| (6 6) 

6fr=tan-* |FxtOfr/FvtOfr|-tan-» 12 Lf/Tr| (6 7) 

0n = tan-^ |FxtOrl/FytOr1|-tan-' 12 Lr/Tr| (68) 

0rr=tan-' |FxtOrr/FytOrr|-tan-' 12 Lr/Tr| (6 9) 

[0 119] ^7^5'^4 3 0{cs*i>raTia©a:7 0{c ^i^<Dm-(Dmm^ti<D'^:fjFnammstii> 

tilfo-r*S5©a^3— 1->> hMt©;5>?:^3-lfS [0 12 0] 

Fm= I y • y t/ 5^ cos 5 i (70) 

i = i 

[0121] XT--77-44 O{C0$-l.-C«TfS©SC7 1~ l. fr. rl. rr) 

7 4{CfitorS^^©a#a^3%i;>3Fbxvti ( i =f 50 Fbxytfl= (FxytOfT+ Fffl" ) (71) 



(14) 
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Fbxvtfr= (FxytOfr' + Fin') (72) 

Fbxvtrl= (FxytOrV + Fffl') (7 3) 

Fbxvtrr= ( F xytOrr* + F m" ) (74) 

(0 12 2 3 Xr-y 7*4 5 0 {Cil5-C>r {JSCfBCMfftfiDji 

(D-mwntiti. s^msumt>tifci:^ up^f y ^•4 

9 0 ^it*. Wf totlfc 6^yntX^y^4 6 

O'Njltf, ^a;J^7=--:;7"4 1 OSO'4 5 OODSCCijgfflSn 

[0 1 2 3 ] >^-f--^^4 6 oicn^^-citm^^txD^ 

k*ifrRt)£rl«:ia3e3<litit{C. ^BUMSCKa^ftO 
gift*? 2fl. P zrriaWcDS.C^g 0 ti^^m^icM 
btEBmRZ>'^mSl<ommm^:b F xytOflSOT xytOrr 
OXi^ h JU*S5:-r^^S0.1 ( j = fl> rr) *i±fEie6 6 20 

6 9 {£ tie o -CvUff 3 n 5 . 
[0124] X7=- -:,7-47 0Ccm>r«±fEJe7 OtCSe 

^;^*5j||^3ti. :^fyy'4 8 0«cS5't>r{iTiacDSi;7 

5-78 (cse-, x^mm<Dmm&:^^^t)Fb>(vtwm 

[0125] 

Fbxvtfl= ( F xyton* + F nf ) (7 5) 

Fbxvtfr= FxytOfr (76) 30 

Fbxvtrl= FxytOrl (77) 

Fbxvtrr= (FxytOrr'+Fni') (78) * 
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[0126]:^7^-:; 7-490 icm^^Xitmi^<0^^t}<0 

mr i>miSifi:enmjSi.u^imi>cnM s n -5 j: ^ . mi 
{c, 01 0{c^5nrt^'-5Sn<aH5fSSC>'ffl^tg©eifl! 

^SPzfr. Pzni«fBOfi.C^9 0i4i!SA^^{C^tL.:6 
IWftSC^£»*|©atSI64:^ F xytOf rSi^f F 
iJ' h-»U*i>i-rftffi(9 1 ( j = fr. rl) *l±i2^6 7RZf 
6 8{Cge-,r^S|©3h-5. 

[0 127] X7--^^5 0 0 4CM>1»-C»±ies;7 0{cei£ 

^:^;*iSSt3n. ;^f--;'7"5 1 0K:t5-(,>T«Ti2OSt:7 
9-82 {CSto r«««g©S«S:*:|6^ F hxvtidijS 

[0128] 

Fbxvtn= Fxvton (79) 

Fbxvtfr= (FxytOfr" + Fin') (80) 

Fbxvtr1= (FxytOrT + Firf) (81) 

F bxytrr= F xytOrr (82) 

[0 12 9] ia9±i$<D;^5=--^7'4 3 0, 4 7 0. 500 

—<0 eS^^ F xyt0.1©S/jN<i* F xytOmi ni l, Tl F m 
l> I FxvtOnrin I r* 5 i#{C«; m—<OS^¥k^t}<D 
^/^^tFxyt0^rin*•-^;/ h JUallgS-tfr 4>^:;*jFni%jlfiR 
f ^>C<b*ir*^ct,>©-C. ^:*jFii<iFxvtOniin«:ia^S 

[0 130] ;^7'-^^5 2 o«:s^i^t«tbb©5S;8 3« 

[0.1 3 1 ] 
[fg(2] 



= Fxyt 



(8 3) 



[ 0 1 3 2 ] *K uxmm<Dm-<Dmmmicj:tni. 

7.'j-v-:f4 0 0{c6J«,>rm«i©S«l%^Fxvt*«M5 
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xvti, S*«t©a«a*^^{c3*-r-51iiE{^Kr*i 
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Sn. ;3^r-y7-4 4 0. 4 8 0. 5 1 OfCS5-l>r#**S 
©m-©Bti^^ F xytOiSO^Ig- ©@a^:fj©^ 
:fj F mCCS-:? ^ S^li©S«»*^;^ F bxyti TimW 3 
^f-:'7-5 5 0«:i«-t,ira^S*^^Fbxyti© 

50 *li©aS^:^7Fxyti*S}|i»3n^. 
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■2)^I6:^rSlItai^e (x>j^>f(|ta;jba2 6) 
©*(IS6::^J*fi»iJ{C$lJ«SlDjt|-c*-St(Ji|(i;>3$ll®#a (ftjijj, 

Mt= I V Ttd 

= { (Fzfl • Dfl+Fzfr 



2002-254964 
28 

[0139] itcm7jk<Dm-<Dmmmmcn(.^xu[ s 

K58L. 58L. 68L, 68R©W5aiSS*J 
Tif9-:xX-ii60L. 60L. 7 0 L. 70Rtcj:-, 
■C aj^MiSlSn i c i (C j; *) giiKSnia: ^ {c;ar o -c«,» 

[0140] *fcia^©0-©ii«ij^ffli{c»S'(,»r«. m 
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= (Fzfl/cFzfl+Fzfr)} 
AFxvtfr= (Fzfr/CFzfl+Fzfr)) • 
= (Fzfr/CFzfl+Fzfr)) • 
AFxvtrl=- (Fzrl/CFzrl+Fzrr)} 
= - (Fzrl/CFzrl+Fzrr)) 

AFxvtrr=- {Fzrr/(Fzrl+ Fzrr)} 
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«3-*-y> h*i^^fig{citfi£3n5J:5S«^©@ 
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